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SECT.  XXX. 


PARALYSIS  OP  THE  LIVER  AND  KIDNEYS. 

I.  Bile-duth  lefs  irritable  after  having  been  fimulated  much-. 
2.  Jaundice  from  paralyfs  of  the  biie-dufis  cured  by  elcilric 
/hocks.  3.  From  bile-fanes-.  Experiments  on  bile -fanes. 
Oil  vomit  4.  Palfy  of  the  liver , two  cafes ; 5.  Scir- 

rh'ofty  of  the  liver.  6.  Large  livers  of  geefe.  II.  Paralyfs 
of  the  kidneys.  III.  Story  of  Prometheus. 

1.  From  the  ingurgitation  of  fpirititoUs  liquors 
into  the  fiomach  and  duodenum,  the  termination 
Of  the  common  bile-dudt  in  that  bowel  becomes 
Simulated  into  unnatural  adtion,  and  a greater 
quantity  of  bile  is  produced  from  all  the  fecre- 
tory  veffels  of  the  liver,  by  the  affociation  of 
their  motions  with  tliofe  of  their  excretory  dudts; 
as  has  been  explained  in  Section  XXIV.  and 
XXV.  but  as  all  parts  of  the  body,  that  have 
been  afFedted  with  flronger  Itimuli  for  any 
length  of  time,  become  lefs  fufceptible  of  motion* 
from  their  natural  weaker  ftimuli,  it  follows, 
that  the  motions  of  the  fecretory  yeffels,  and  in 
vol.  11*  B • conjfequence 
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■2 

confequence  the  fecretion  of  bile,  is  lefs  than  is 
natural  during  the  intervals  of  fobricty.  2.  If 
this  ingurgitation  of  fpirituous  liquors  has  been 
daily  continued  in  confiderable  quantity,  and  is 
then  fuddenly  intermitted,  a languor  or  paralyfis 
of  the  common  bile-dud  is  induced  ; the  bile  is 
prevented  from  being  poured  into  the  inteftines ; 
and  as  the  bilious  abforbents  arc  llimulated  into 
flronger  adion  by  its  accumulation,^  and  by  the 
acrimony  or  vifeidity,  which  it  acquires  by  delay, 
it  is  abforbed,  and  carried  to  the  receptacle  of  the 
chyle ; or  otherwife  the  fecretory  veffels  of  the 
liver,  by  the  above-mentioned  flimulus,  invert 
their  motions,  and  regurgitate  their  contents  into 
the  blood,  as  fometimes  happens  to  the  tears  in 
the  lachrymal  fade,  fee  Sect.  XXIW2.  7-  and  one 
kind  of  jaundice  is  brought  on. 

There  is  reafon  to  believe,  that  the  bile  is  molt 
frequently  returned  into  the  circulation  by  the 
inverted  motions  of  thefe  hepatic  glands,  for  the 
bile  does  not  feem  liable  to  be  abforbed  by  the 
lymphatics,  for  it  foaks  through  the  gall-ducts, 
and  is  frequently  found  in  the  cellular  membrane. 
This  kind  of  jaundice  is  not  generally  attended 
with  pain,  neither  at  the  extremity  of  the  bile- 
dud:,  where  it  enters  the  duodenum,  nor  on  the 
region  of  the  gall-bladder. 

Mr.  S.  a gentleman  between  forty  and  fifty 
years  of  age,  had  had  the  jaundice  about  fix 
weeks,  without  pain,  ficknefs,  or  fever  ; and  had 

taken 
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taken  emetics,  cathartics,  mercurials,  bitters, 
chalybeates,  eflential  oil,  and  sethci , without  ap- 
parent advantage.  On  a fuppotition  that  the 
obitrudtion  of  the  bile  might  be  owing  to  the 
paralyfis,  or  torpid  adliqn  of  the  common  bile- 
dudt,  and  the  ftimulants  taken  Into  the  ttomach 
feeming  to  have  no  effedt,  1 diredted  half  a fcore 
fmart  eledtric  fhocks  from  a coated  bottle,  which 
held  about  a quart,  to  be  patted  through  the 
live;’,  and  along  the  courfe  of  the  common  gall- 
dudt,  as  near  as  could  be  gueffed,  and  on  that 
very  day  the  ftools  became  yellow ; he  con- 
tinued the  eledtric  fhocks  a few  days  more,  and 
his  fkin  gradually  became  clear. 

3.  The  bilious  vomiting  and  purging,  that 
affedts  tome  people  by  intervals  of  a few  weeks, 
is  a lefs  degree  of  this  difeafe  ; the  bile-dudt  is 
lefs  irritable  than  natural,  and  hence  the  bile 
becomes  accumulated  in  the  gall-bladder,  and 
hepatic  dudts,  till  by  its  quantity,  acrimony  or 
vifeidity,  a greater  degree  of  irritation  is  pro- 
duced, and  it  is  fuddenly  evacuated,  or  laftly 
from  the  abforption  of  the  morediquid  parts  of 
the  bile,  the  remainder  becomes  infpiffated,  and 
chryttallizes  into  mafTes  too  large  to  pat’s,  and 
forms  another  kind  of  jaundice,  where  the  bile- 
dudt  is  not  quite  paralytic,  or  has  regained  its 
irritability. 

This  difeafe  is  attended  with  much  pain, which 
at  firtt  is  felt  at  the  pit  of  the  ttomach,  exadtly 
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in  the  centre  of  the  body,  where  the  bile-du<!d 
enters  the  duodenum ; afterwards,  when  the  fize 
of  the  bile-flones  increafe,  it  is  alfo  felt  on  the 
right  fide,  where  the  gall-bladder  is  fituated. 
The  former  pain  at  the  pit  of  the  ftomach  recurs 
by  intervals,  as  the  .bile-flone  is  pufhed  againfl 
the  neck  of  the  duft ; like  the  paroxyfms  of  the 
ftone  in  the  urinary  bladder,  the  other  is  a more 
dull  and  confiant  pain. 

Where  thefe  bile-ftones  are  too  large  to  pafs, 
and  the  bile-dudts  poffefs  their  fenfibility,  this 
becomes  a very  painful  and  hopelels  difeafe.  I 
made  the  following  experiments  with  a view  to 
their  chemical  folution. 

Some  fragments  of  the  fame  bile-flone  were 
put  into  the  weak  fpirit  of  marine  fait,  which  is 
fold  in  the  fhops ; and  into  folution  of  mild 
alcali ; and  into  a folution  of  cauftic  alcali ; and 
'into  oil  of  turpentine ; without  their  being  dif- 
folved.  All  thefe  mixtures  were  after  l'ome  time 
put  into  a heat  of  boiling  water,  and  then  the  oil 
of  turpentine  diffolved  its  fragments  of  bile-flone, 
•but  no  alteration  was  produced  upon  tliofe  in 
the  other  liquids  except  fome  change  of  their 
colour. 

Some  fragments  of  the  fame  bilc-ftone  were  put 
into  vitriolic  either,  and  were  quickly  diffolved 
without  additional  heat.  Might  not  aether  mixed 
with  yolk  of  egg  or  with  honey  be  given  advan- 
tageoufly  in  bilious  concretions  ? 

I have 


5 


Sect.  XXX.  i.  4.  OF  THE  LIVER. 

/ 

I have  in  two  inftances  feen  from  thirty  to 
fifty  bile-fiones  come  away  by  ftool,  about  the 
fize.of  large  peas,  after  having  given  fix  grains 
of  calomel  in  the  evening,  and  four  ounces  of 
oil  of  almonds  or  olives  on  the  fucceeding  morn- 
ing. I have  alfo  given  half  a pint  of  good  olive 
or  almond  oil  as  an  emetic  during  the  painful  fit, 
and  repeated  it  in  half  an  hour,  if  the  firfl:  did  not 
operate,  with  frequent  good  effedt. 

4.  Another  difeale  of  the  liver,  which  I have 
feveral  times  obferved,  confifts  in  the  inability  or 
paralyfis  of  the  fecretory  veflels.  This  difeafe  has 
generally  the  fame  caufe  as  the  preceding  one, 
the  too  frequent  potation  of  fpirituous  liquors, 
or  the  too  fudden  omiffion  of  them,  after  the 
habit  is  confined ; and  is  greater  or  lefs  in  pro- 
portion, as  the  whole  or  a part  of  the  liver  is  af- 
fedted,  and  as  the  inability  or  paralyfis  is  more  or 
lefs  complete. 

This  palfy  of  the  liver  is  known  from  thefe 
fymptoms,  the  patients  have  generally  pafied  the 
meridian  of  life,  have  drunk  fermented  liquors 
daily,  but  perhaps  not  been  opprobrious  drunk- 
ards ; they  lofe  their  appetite,  then  their  flefh  and 
ftrength  diminifh  in  confequence,  there  appears 
no  bile  in  their  ftools,  nor  in  their  urine,  nor  is 
any  hardnefs  or  fwelling  perceptible  in  the  region 
of  the  liver.  But  what  is  peculiar  to  this  difeafe, 
and  difiinguifhcs  it  from  all  others  at  the  firtt 
glance  of  the  eye,  is  the  bombycinpns  colour  of 
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the  fkin,  which,  like  that  of  full-grown  filkworms, 
has  a degree  of  tranfparenc.y  with  a yellow  tint 
not  greater  than  is  natural  to  the  ferum  of  the 
blood. 

Mr.  C.  and  Mr.  B.  both  very  ftrong  men, 
between  fifty  and  fixty  years  of  age,  who  had 
drunk  ale  at  their  meals  infiead  of  frnall  beer,  but 
were  not  reputed  hard-drinkers,  fuddenly  became 
weak,  loti  their  appetite,  tlefh  and  tlrength,  with 
all  the  fymptoms  above  enumerated,  and  died  in 
about  two  months  from  the  beginning  of  their 
malady.  Mr.  C.  became  anafarcous  a few  days 
before  his  death,  and  Mr.  B.  had  frequent  and 
great  haemorrhages  from  an  iffue,  and  fome  parts 
of  his  mouth,  a few  days  before  his  death.  In 
both  thefe  cafes  calomel,  bitters,  and  chalybeates 
were  repeatedly  ufed  without  effect, 

One  of  the  patients  deferibed  above,  Mr.  C.  y. 
was  by  trade  a plumber both  of  them  could 
digeft  no  food,  and  died  apparently  for  want  of 
blood.  Might  not  the  transfufion  of  blood  be 
ufed  in  thefe  cafes  with  advantage  ? 

5.  When  the  paralyfis  of  the  hepatic  glands  is 
lefs  complete,  or  lefs  univerfal,  a feirrhofity  of 
fome  part  of  the  liver  is  induced ; for  the  fccre- 
tory  veflels  retaining  fome  of  their  living  power 
take  up  a fluid  from  the  circulation,  without 
being  fufficiently  irritable  to  carry  it  forwards  to 
their  excretory  drafts;  hence  the  body,  or  re- 
ceptacle of  each  gland,  becomes  inflated,  and 
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this  (Mention  incrcafes,  till  by  its  very  great 
ftimulus  inflammation  is  produced,  or  till  thole 
parts  of  the  vifcus  become  totally  paralytic.  This 
dileafe  is  diftingttifhable  from  the  foregoing  by 
the  palpable  hardnefs  or  largenefs  of  the  liver ; 
and  as  the  hepatic  glands  are  not  totally  paralytic, 
or  the  whole  liver  not  affedted,  fome  bile  con- 
tinues to  be  made.  The  inflammations  of  this 
vifcus,  confequent  to  the  feirrholity  of  it,  belong 
to  the  difeafes  of  the  fenfitive  motions,  and  will 
be  treated  of  hereafter. 

6.  The  ancients  are  faid  to  have  poflefled  an 
art  of  increafing  the  livers  of  geele  to  a Me 
greater  than  the  remainder  of  the  goofe.  Mar- 
tial. 1.  13.  epig.  53. — This  is  faid  to  have  been 
done  by  fat  and  figs.  Horace.  1.  2.  fat.  8.—  , 
Juvenal  fets  thefe  large  livers  before  an  epicure 
as  a great  rarity.  Sat.  5 1.  114;  and  Perflus, 
fat.  6.  1.  7 1.  Pliny  fays  thefe  large  goole-livers 
were  foaked  in  mulled  milk,  that  is,  I fuppofe, 
milk  mixed  with  honey  and  wine ; and  adds, 

“ that  it  is  uncertain  whether  Scipio  Metellus, 
of  confular  dignity,  or  M.  Setlius,  a Roman 
knight,  was  the  great  difeoverer  of  this  excellent 
difh.”  A modern  traveller,  I believe  Mr.  Bry- 
done,  aflerts  that  the  art  of  enlarging  the  livers 
of  geefe  ftill  exifts  in  Sicily;  and  it  is  to  be  la- 
mented that  he  did  not  import  it  into  his  native 
country,  as  Come  method  of  affecting  the  human 
liver  might  perhaps  have  been  collected  from  it ; 
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befides  the  honour  he  might  have  acquired  in 
improving  our  giblet  pies. 

Our  wifer  caupones,  I am  told,  know  how  to 
fatten  their  fowls,  as  well  as  their  geefe,  for  the 
London  markets,  by  mixing  gin  inttead  of  figs 
and  fat  with  their  food  ; by  which  they  are  faid 
to  become  fleepy,  and  to  fatten  apace,  and  pro- 
bably acquire  enlarged  livers ; as  the  fwine  arc 
afferted  to  do,  which  are  fed  on  the  fediments  of 
barrels  in  the  diftilleries;  and  which  fo  frequently 
obtains  in  thofe,  who  ingurgitate  much  ale,  or 
wine,  or  drams. 

II.  The  irritative  difeafes  of  the  kidneys,  pan- 
creas, fpleen,  and  other  glands,  are  analogous  to 
thofe  of  the  liver  above  dcfcribed,  differing  only 
in  the  confequences  attending  their  inability  to 
action.  For  in  fiance,  when  the  feoretory  veffels 
of  the  kidneys  become  difobedient  to  the  ftimulus 
of  the  palling  current  of  blood,  no  urine  is  fepa- 
rated  or  produced  by  them ; their  excretory 
mouths  become  filled  with  concreted  mucus,  or 
calculous  matter,  and  in  eight  or  ten  days  ftupor 
and  death  fupervene  in  confequence  of  the  re- 
tention of  the  feculent  part  of  the  blood. 

This  difeafe  in  a flighter  degree,  or  when  only 
a part  of  the  kidney  is  affected,  is  fucceeded  by 
partial  inflammation  of  the  kidney  in  confe- 
quence of  previous  torpor.  In  that  cafe  greater 
actions  of  the  fecretory  veffels  occur,  and  the 
nucleus  of  gravel  is  formed  by  the  inflamed 
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mucous  membranes  of  the  tubuli  mini  fori,  as 
farther  explained  in  its  place. 

This  torpor,  or  paralyfis  of  the  fecretory  vcflHs 
of  the  kidneys,  like  that  of  the  liver,  owes  its 
origin  to  their  being  previously  habituated  to  too 
.erreat  ftimulus ; which  in  this  country  is  gene- 
rally owing  to  the  alcohol  contained  in  ale  or 
wine ; and  hence  mult  be  regi  tiered  amonglt  the 
difeafes  owing  to  inebriety ; though  it  may  be 
caufed  by  whatever  occasionally  inflames  the 
kidney ; as  too  violent  riding  bn  horfeback,  or 
the  cold  from  a damp  bed,  or  by  ileeping  on  the 
cold  ground ; or  perhaps  by  drinking  in  general 
too  little  aqueous  fluids, 

III.  I fhall  conclude  this  fedtion  on  the  difeafes 
of  the  liver  induced  by  fpirituous  liquors,  with 
the  well  known  llory  of  Prometheus,  which 
feems  indeed  to  have  been  invented  by  phyficians 
in  thofe  ancient  times,  when  all  things  were 
clothed  in  hieroglyphic,  or  in  fable.  Prome- 
theus was  painted  as  Healing  fire  from  heaven, 
which  might  well  reprefent  the  inflammable 
fpirit  produced  by  fermentation  ; which  may  be 
•faid  to  animate  or  enliven  the  man  of  clay : 
whence  the  conquefts  of  Bacchus,  as  well  as  the 
temporary  mirth  and  noife  of  his  devotees.  But 
the  after  punifliment  of  thofe,  who  Heal  this 
accurfed  fire,  is  a vulture  gnawing  the  liver ; 
and  well  allegorifes  the  poor  inebriate  lingering 
for  years  under  painful  hepatic  difeafes.  When 
1 the 
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the  expediency  of  laying  a farther  tax  on  the 
diftillation  of  fpirituous  liquors  from  grain  was 
canvafTed  before  the  Houfe  of  Commons  fome 
years  ago,  it  was  faid  of  the  dittillers,  with  great 
truth,  “ They  take  the  bread  from  the  people , and 
convert  it  into  poifon  /”  Yet  is  this  manufactory 
of  difeafe  permitted  to  continue,  as  appears  by  its 
paying  into  the  treafury  above  Q00,000/.  near  a 
million  of  money  annually.  And  thus,  under  the 
names  of  rum,  brandy,  gin,  whilky,  ufquebaugh, 
wine,  cyder,  beer,  and  porter,  alcohol  is  become 
the  bane  of  the  Chriftian  world,  as  opium  of  the 
Mahometan. 

Evoe ! parce,  Liber, 

Parce,  gravi  metuende  thyrfo  ! 

Hoe. 
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S £ C T.  XXXI. 

OP  temperaments. 


I.  The  temperament  of  decreafcd  irritability  known  by  weak 
pulfe , large  pupils  of  the  eyes,  cold  extremities.  Are  generally 
fuppofed  to  be  too  irritable.  Bear  pain  better  than  labour. 
Natives  of  North- America  contrafed  with  thofe  upon  tbs 
coaf  of  Africa.  Narrozv  and  broad  fhoiddercd  people.  Irri- 
table conJlitutions  bear  labour  better  than  pain.  II.  Tem- 
perament of  increafed  fenflbility.  Liable  to  intoxication,  to 
inflammation,  hcemoptoe,  gutta  ferena,  enthuflafm,  delirium , 
reverie.  Thefe  confutations  are  indolent  to  voluntary  exer- 
tions, and  dull  to  irritations.  The  natives  of  South- America, 
and  brute  animals  of  thisn emper ament . III.  Of  increafed 
voluntarity ; thefe  are  fub jell  to  locked  jaiv,  convulflons , 
eptlepfy,  mania.  Are  very  atrtive,  bear  cold,  hunger , fatigue. 
Are  fuited  to  great  exertions.  This  temperament  diflinguifhes 
mankind  from  other  animals.  IV.  Of  increafed  affociation. 
Thefe  have  great  memories,  are  liable  to  quartan  agues,  and 
flronger  fympathies  of  parts  with  each  other.  V.  Change 
of  temperaments  into  one  another, 

Ancient  writers  have  fpoken  much  of  tem- 
peramentSj  but  without  fufficient  precifion.  By 
temperament,  of  the  fyftem  fhould  be  meant  a 
permanent  predifpofition  to  certain  clafTes  of 
diteales : without  this  definition  a temporary 
predifpofition  to  every  diflindt  malady  might 
be  termed  q,  temperament.  There  are  four 
^ kinds 
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Idnds  of  conftitution,  which  permanently  deviate 
from  good  health,  and  are  perhaps  fufficiently 
marked  to  be  diflinguifhed  from  each  other,  and 
contlitute  the  temperaments  or  predifpofitions  to 
the  in-itative,  fenfitive,  voluntary,  and  affociate 
claffes  of  difeafes. 

I.  The  Temperament  of  decreafed  Irritability. 

The  difeafes,  which  are  caufed  by  irritation, 
moll  frequently  originate  from  the  defedl  of  it ; 
for  thofe,  which  are  immediately  owing  to  the 
excels  of  it,  as  the  hot  fits  of  fever,  are  generally 
occafioned  by  an  accumulation  of  fenforial  power 
in  confequence  of  a previous  defedl  of  irritation, 
as  in  the  preceding  cold  fits  of  fever.  Whereas 
the  difeafes,  which  are  caufed  by  fenfation  and 
volition,  moll  frequently  originate  from  the  excels 
of  thofe  fenforial  powers,  as  will  be  explained 
below. 

The  temperament  of  decreafed  irritability  ap- 
pears from  the  following  circumllances,  which 
fhew  that  the  mufcular  fibres  or  organs  of  fenle 
are  liable  to  become  torpid  or  quiefeent  from  left 
defedl  of  flimulation  than  is  produdtive  of  torpor 
or  quiefcence  in  other  conflitutions. 

3 . The  firft  is  the  weak  pulfe,  which  in  fome 
conftitutions  is  at  the  fame  time  quick.  2.  The 
next  mofl  marked  criterion  of  this  temperament 
is  the  largenefs  of  the  aperture  of  the  iris,  or 
pupil  of  the  eye,  which  has  been  reckoned  by 
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fome  a beautiful  feature  in  the  female  counte- 
nance, as  an  indication  of  delicacy,  but  to  aa 
experienced  qbferver  it  is  an  indication  of  debility, 
and  is  therefore  a defedt,  not  an  excellence.  The 
third  moft  marked  circumfiance  in  this  conftitu- 
tion  is,  that  the  extremities,  as  the  hands  and 
feet,  or  nofe  and  ears,  are  liable  to  become  cold 
and  pale  in  fituations  in  refpedt  to  warmth, where 
thofe  of  greater  ftrength  are  not  affected.  Thofa 
of  this  temperament  are  fubjedt  to  hyfteric  af- 
fedtions,  nervous  fevers,  hydrocephalus,  fcrofula, 
and  confumption,  and  to  all  other  difeafes  of 
debility. 

Thofe,  who  poffefs  this  kind  of  conftitution, 
are  popularly  fuppofed  to  be  more  irritable  than 
is  natural,  but  are  in  reality  lefs  fo.  This  miflake 
has  arifen  from  their  generally  having  a greater 
quicknefs  of  pulfe,  as  explained  in  Sedt.  XII,  ] . 4. 
XII.  3.  3;  but  this  frequency  of  pulfe  is  not 
neceflary  to  the  temperament,  like  the  debility 
of  it. 

Perfons  of  this  temperament  are  frequently 
found  among  ft  the  fofter  lex,  and  amongft  nar- 
row- fhouldered  men  who  are  faid  to  bear  labour 
worfe,  and  pain  better  than  others.  This  lad 
circumftance  is  fuppofed  to  have  prevented  the 
Datives  of  North  America  from  having  been  made 
Haves  by  the  Europeans.  They  are  a narrow- 
fhouldered  race  of  people,  and  will  rather  expire 
under  the  lafh,  than  be  made  to  labour.  Some 

nations 
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nations  of  Alia  have  fraall  hands,  as  may  be  feen 
by  the  handles  of  their  fcymetars;  which  with 
their  narrow  Ihoulders  fhew,  that  they  have  not 
been  accuftomed  to  fo  great  labour  with  their 
hands  and  arms,  as  the  European  nations  in  agri- 
culture, and  thofe  on  the  coafls  of  Africa  in 
fwimming  and  rowing.  Dr.  Manningham,  a po- 
pular accoucheur  in  the  beginning  of  this  century, 
obferves  in  his  aphorifms,  that  broad  fhouldered 
men  procreate  broad-fhouldercd  children.  Now 
as  labour  ftrengthens  the  mufcles  employed,  and 
increafes  their  bulk,  it  would  feem  that  a few 
generations  of  labour  or  of  indolence  may  in  this 
refpedt  change  the  form  and  temperament  of  the 
body. 

On  the  contrary,  thofe  who  are  happily  pof- 
fefled  of  a great  degree  of  irritability,  bear  la- 
bour better  than  pain ; and  are  ftrong,  adlive, 
and  ingenious.  But  there  is  not  properly  a tem- 
perament of  increafed  irritability  tending  to  dif- 
eafe,  becaufe  an  increafed  quantity  of  irritative 
motions  generally  induces  an  increafe  of  pleafure 
or  pain,  as  in  intoxication,  or  inflammation ; 
and  then  the  new  motions  are  the  immediate 
confequences  of  increafed  fenfation,  not  of  in- 
creafed irritation ; which  have  hence  been  fo 
perpetually  confounded  with  each  other. 


II.  Temperament 
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II.  Temperament  of  Serif ibilily* 

There  is,  not  properly  a temperament-,  or 
a predifpofition  to  difeafe,  from  decreafed  fen- 
Ability,  fmce  irritability  and  not  fenfibility  if 
immediately  neceflary  to  bodily  health.  Hence 
it  is  the  excels  of  fenlation  alone,  as  it  is  the  de- 
fedt  of  irritation,  that  moll  frequently  produces 
difeafe.  This  temperament  of  increafed  fenfibi- 
lity is  known  from  the  increafed  activity  of  all 
thofe  motions  of  the  organs  of  fenfe  and  mufcles, 
which  are  exerted  in  confequence  of  plealure  or 
pain,  as  in  the  beginning  of  drunkennefs,  and  in 
inflammatory  fever.  Hence  thofe  of  this  confti- 
tution  are  liable  to  inflammatory  difeafes,  as  he- 
patitis ; and  to  that  kind  of  confumption  which 
is  hereditary,  and  commences  with  flight  repeat- 
ed hasmoptoe.  They  have  high-coloured  lips,, 
frequently  dark  hair  and  dark  eyes  with  large 
pupils,  and  are  in  that-  cafe  fubjedt  to  gutta  fe- 
rena.  They  are  liable"  to  enthufiafm,  'delirium, 
and  reverie.  In  this  lall  circum franco  they  are 
liable  to  itart  at  the  clapping  of  a door  ; becaufe 
the  more  intent  any  one  is  on  the  pafling  current 
of  his  ideas,  the  greater  furprile  he  experiences 
on  their  being  diflevered  by  fome  external  vio- 
lence, as  explained  in  Sedt.  XIX.  on  reverie. 

As  in  thefe  conftitutions  more  than  the  natu- 
ral quantities  of  fenfitive  motions  are  produced  by. 
the  increafed  quantity  of  fenlation  exilting  in  the 

habit, 
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habit,  it  follows,  that  the  irritative  motions  will 
be  performed  in  fome  degree  with  lefs  energy, 
owing  to  the  great  expenditure  of  fenforial  power 
on  the  fenlitive  ones.  Hence  thofe  of  this  temper 
rament  do  not  attend  to  flight  Simulations,  as 
explained  in  Se6t.  XIX.  But  when  a ftimulus  13 
fo  great  as  to  excite  fenfation,  it  produces  greater 
fenlitive  actions  of  the  fyflem  than  in  others; 
filch  as  delirium  or  inflammation.  Hence  they 
are  liable  to  be  abfent  in  company ; St  or  lie 
long  In  one  poSure;  and  in  winter  have  the  fkin 
of  their  legs  burnt  into  various  colours  by  the' 
fire.  Hence  alfo  they  are  fearful  of  pain;  covet 
muSc  and  Seep  ; and  delight  in  poetry  and  ro- 
mance. 

As  the  motions  in  confequence  of  fenfation  are 
■more  than  natural,  it  alfo  happens  from  the 
greater  expenditure  of  fenforial  power  on  them, 
that  the  voluntary  motions  are  lefs  eafily  exerted* 
Hence  the  fubjects  of  this  temperament  are  indo- 
lent in  refpect  to  all  voluntary  exertions,  whether 
of  mind  or  body. 

A race  of  people  of  this  defeription  feems  to 
have  been  found  by  the  Spaniards  in  the  iSands 
of  America,  where  they  Srft  landed,  ten  of  whom 
are  faid  not  to  have  confirmed  more  food  than 
one  Spaniard,  nor  to  have  been  capable  of  more 
than  one  tenth  of  the  exertion  of  a Spaniard. 
Robertfon’s  HiSory. — In  a Sate  fimilar  to  this 
the  greateS  part  of  the  animal  world  pafs  their 

lives. 
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lives,  between  fleep  and  inactive  reverie,  except 
when  they  are  excited  by  the  call  of  hunger. 

I 

III.  The  Temperament  of  increafed  Voluntarily. 

Those  of  this  conftitution  differ  from  both 
the  laft  mentioned  in  this,  that  the  pain,  which 
gradually  fubfides  in  the  firft,  and  is  productive 
of  inflammation  or  delirium  in  the  fecond,  is  in 
this  fucceeded  by  the  exertion  of  -the  raufcles  or 
ideas,  which  are  moil  frequently  connected  with 
volition ; and  they  are  thence  fubjedl  to  locked 
jaw,  convulfions,  epilepfy,  and  mania,  as  explain- 
ed in  Sect.  XXXIV.  Thofe  of  this  tempera- 
ment attend  to  the  flighted:  irritations  or  fenfa- 
tions,  and  immediately  exert  themfelves  to  ob- 
tain or  avoid  the  objects  of  them ; they  can  at 
the  fame  time  bear  cold  and  hunger  better  than 
others,  of  which  Charles  the  Twelfth  of  Sweden 
was  an  mftance.  They  are  fuited  and  generally 
prompted -to  all  great  exertions  of  genius  or  la- 
bour, as  their  defires  are  more  extent! ve  and  more 
vehement,  and  their  powers  of  attention  and  of 
labour  greater.  It  is  this  facility  of  voluntary 
exertion,  which  diftinguifhes  men  from  brutes, 
2nd  which  has  made  them  lords  of  the  creation’. 


VOL.  II. 
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IV.  The  Temperament  of  increafecl  AJfociation. 

# 

This  conftitution  confifls  in  the  too  great  fa- 
cility, with  which  the  fibrous  motions  acquire 
habits  of  affociation,  and  by  which  thefe  affo- 
ciations  become  proportionably  f ronger  than  in 
thofc  of  the  other  temperaments.  Thofe  of  this 
temperament  are  f ow  in  voluntary  exertions,  or 
in  thofe  dependent  on  fenfation,  or  on  irritation. 
Hence  great  memories  have  been  faid  to  be  at- 
tended with  lefs  fenfe  and  lei's  imagination  from 
Ariflotle  down  to  the  prefent  time ; for  by  the 
word  memory  thefe  writers  only  underfood  the 
unmeaning  repetition  of  words  or  numbers  in  the 
order  they  were  received,  without  any  voluntary 
efforts  of  the  mind. 

In  this  temperament  thofe  alfociations  of  mo- 
tions, which  are  commonly  termed  fympathies, 
a6t  with  greater  certainty  and  energy,  as  thofe 
between  dif  urbed  vifion  and  the  inverfion  of  the 
motion  of  the  ftomach,  as  in  fea  ficknefs ; and 
the  pains  in  the  fhoulder  from  hqiatic  inflam- 
mation. Add  to  this,  that  the  catenated  circles 
of  actions  are  of  greater  extent  than  in  the  other 
conf  itutions.  Thus  if  a’fl rong  vomit  or  cathar- 
tic be  exhibited  in  this  temperament,  a fmallcr 
quantity  will  produce  as  great  an  effect,  if  it  be 
given  fome  weeks  afterwards ; whereas  in  other 
temperaments  this  is  only  to  be  expe<Sted,  if  it 

be 
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be  exhibited  in  a few  days  after  the  firft  dofe. 
Hence  quartan  agues  are  formed  in  thole  of  this 
temperament,  as  explained  in  Sedlion  XXXII. 
on  difeafes  from  irritation,  and  other  intermittent® 
are  liable  to  recur  from  flight  caufes  many  weeks 
after  they  have  been  cured  by  the  bark. 

V.  The  firft  of  thefe  temperaments  differs  from 
the  ftandard  of  health  from  defedl,  and  the  otheirs 
from  excefs  of  fenforial  power ; but  it  lometimes 
happens  that  the  fame  individual,  from  the 
changes  introduced  into  his  habit  by  the  differ- 
ent feafons  of  the  year,  modes  or  periods  of  life, 
or  by  accidental  difeafes,  paffes  from  one  of  thefe 
temperaments  to  another.  Thus  a long  ufe  of 
too  much  fermented  liquor  produces  the  tem- 
perament of  increafed  fenfibility ; great  indo- 
lence and  folitude  that  of  decreafed  irritability  ; 
and  want  of  the  neceffaries  of  life  that  of  in- 
Isreafed  voluntarity. 
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SECT.  XXXII. 

DISEASES  OF  IRRITATION. 

I.  Irritative  fevers  with  fir  on g pulfe.  With  weak  pulfe. 
Symptoms  df  fever.  Their  four  ce.  IT.  i.  fhiick  pulfe  is 

owing  to  dccreafed  irritability . 2.  Not  in  f cep  or  in  apo- 

plexy. 3.  From  inanition.  Owing  to  deficiency  of  fenfo- 
rial  power.  III.  I.  Caufes  of  fever.  From  defeti  of 
heat.  Heat  from  fecretions.  Pain  of  told  in  the  loins  ahd 
forehead.  1.  Great  expenfe  of  fenforial  power  in  the  vital 
, motions.  Immcrfion  in  cold  water.  Succeeding  glow  of 
'heat.  Difficult  refpiration  in  cold  bathing  explained.  Why 
the  cold  bath  invigorates.  Bracing  and  relaxation  are  me- 
chanical terms.  3.  Ufes  of  .cold  bathing.  Ufcs  of  cold  air  in 
fevers.  4.  Ague  fits  from  cold  air.  Whence  their  periodi- 
cal returns.  IV.  Dtfcti  of  difienlion  a caufe  of  fever. 
Deficiency  of  blood.  Transfufion  of  blood.  V.  1.  Defeat 
of  momentum  of  the  blood  from  mechanic  flimuli.  1.  Air 
inj ctled  into  the  blood-veJJ'els.  3.  Excrcife  increafes  the 
momentum  of  the  blood.  4.  Sometimes  bleeding  increafes 
the  momentum  of  it.  VI.  Influence  of  the  fun  and  moon  on 
di [cafes.  The  chemical  Jlimulus  of  the  blood.  Menflru- 

ation  obeys  the  lunations,  fineries.  A ll.  ffuicfcence  of 
large  glatids  a caufe  of  fever . Swelling  of  the  pracordia. 
VJII.  Other  caufes  of  quie fence,  as  hunger , bad  air , fear , 
anxiety.  IX.  I.  Symptoms  of  the  cold  fit.  2.  Of  the  hot 
fit.  3.  Second  cold  fit  why . 4.  Inflammation  introduced , 
or  delirium , or  Jlupor.  X.  Recapitulation.  Fever  not  an 
effort  of  nature  to  relieve  herfelf.  Do  Urine  ofjpajm, 
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I.  When  the  contractile  fides  of  the  heart  and 
arteries  perform  a greater  number  of  pulfations 
in  a given  time,  and  move  through  a greater  area 
at  each  pulfation,  whether  thefe' motions  are  oc- 
cafioned  by  the  llimulus  of  the  acrimony  or  quan- 
tity of  the  blood,  or  by  their  affociation  with  other 
irritative  motions,  or  by  the  increafed  irritability 
of  the  arterial  fyftem,  that  is,  by  an  increafed 
quantity  of  fenforial  power,  one  kind  of  fever  is 
produced ; which  may  be  called  Synocha  irrita- 
tiva,  or  Febris  irritativa  pulfu  forti,  or  irritative 
fever  with  ftrong  pulle. 

When  the  contraClile  fides  of  the  heart  and  ar- 
teries perform  a greater  number  of  pulfations  in 
a given  time,  but  move  through,  a much  lefs 
area  at  each  pulfation,  whether  tliefe  motions  are 
occafioned  by  defeCt  of  their  natural  ftirxmli,  or 
by  the  defeCt  of  other  irritative  motions  with 
which  they  are  afiociated,  or  from  the  inirrita- 
bility of  the  arterial  fyftem,  that  is,  from  a de- 
creafed  quantity  of  fenforial  power,  another  kind 
of  fever  arifes ; which  may  be  termed,  Typhus 
irritativus,  or  Febris  irritativa  pulfu  debili,  or 
irritative  fever  with  weak  pulfe.  The  former  of 
thefe  fevers  is  the  fynocha  of  nofologifts,  and  the 
latter  the  typhus  mitior,  or  nervous  fever.  In 
the  former  there  appears  to,  be  an  increafe  of  fen- 
mrial  power,  in  the  latter  a deficiency  of  it ; 
which  is  fticwn  to  be  the  immediate  caufe  of 
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ftrength  and  wcaknefs,  as  defined  in  Sedt.  XII. 

1.  3. 

It  fhould  be  added,  that  a temporary  quantity 
of  tlrength  or  debility  may  be  induced  by  the  de- 
feat or  excefs  of  flimulus  above  what  is  natural ; 
and  that  in  the  fame  fever  debility  always  exijls 
during  the  cold  ft,  though  Jlrenglh  does  not  always 
exifl  during  the  hot  ft. 

Thefe  fevers  are  always  connected  with,  and 
generally  induced  by,  the  difordered  irritative 
motions  of  the  organs  of  fenfe,  or  of  the  intefti- 
nal  canal,  or  of  the  glandular  fyftem,  or  of  the 
abforbent  fyftem  ; and  hence  are  always  complin 
cated  with  fome  or  many  of  thefe  difordered  mo» 
tions,  which  are  termed  the  fymptoms  of  the  fe- 
ver, and  which  coippofe  the  great  variety  in  thefe 
difeafes. 

The  irritative  fevers  both  with  ftrong  and  with 
weak  pulfe,  as  well  as  the  fenfitive  fevers  with 
flrong  and  with  weak  pulfe,  which  are  to  be 
deferibed  in  the  next  fedtion,  are  liable  to  perio- 
dical remiffions,  and  then  they  take  the  name  of 
intermittent  fevers,  and  are  diftinguifhed  by  the 
periodical  times  of  their  accefs. 

II.  For  the  better  illuflration  of  the  phenome- 
na of  irritative  fevers  we  mult  refer  the  reader  to 
the  circumftances  of  irritation  explained  in  q-edh 
XII.  and  fhail  commence  this  intricate  fubjedt  by 
fpeaking  of  the  quick  pulfe,  and  proceed  by  con- 
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fidering  many  of  the  caufes,  which  either  fepa- 
rately  or  in  combination  moil  frequently  produce 
the  cold  fits  of  fevers. 

1.  If  the  arteries  are  dilated  but  to  half  their 
ufual  diameters,  though  they  contract  twice  as 
frequently  in  a given  time,  they  will  circulate 
only  half  their  ufual  quantity  of  blood : for  as 
they  are  cylinders,  the  blood  which  they  contain 
muft  be  as  the  fquares  of  their  diameters.  Hence 
when  the  pulfe  becomes  quicker  and  fmaller  in 
the  fame  proportion,  the  heart  and  arteries 
act  with  lets  energy  than  in  their  natural  Rate. 
See  Se<5t.  XII.  1.  4. 

That  this  quick  fmall  pulfe  is  owing  to  want 
of  irritability,  appears,  firft,  becaufe  it  attends 
other  fymptoms  of  want  of  irritability ; and,  fe- 
condly,  becaufe  on  the  application  of  a.  ftimulus 
greater  than  ufual,  it  becomes  flower  and  larger. 
Thus  in  cold  fits  of  agues,  in  hyfteric  palpita- 
tions of  the  heart,  and  when  the  body  is  much 
cxhaufled  by  haemorrhages,  or  by  fatigue,  as  well 
as  in  nervous  fevers,  the  pulfe  becomes  quick  and 
1 mall ; and  fecondly,  in  all  thofe  cafes  if  an  in- 
creafe  of  ftimulus  be  added,  by  giving  a little 
wine  or  opium  ; the  quick  fmall  pulfe  becomes 
flower  and  larger,  as  any  one  may  eafily  expe- 
rience on  liimfelf,  by  counting  his  pulfe  after 
drinking  one  or  two  glalRes  of  wine,  when  he  is 
faint  from  hunger  or  fatigue. 

Now  nothing  can  fo  ftrongly  evince  that  this 
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• quick  fmall  pulfe  is  owing  to  defect  of  irritability, 
as  tnat  an  additional  ft  1m ulus,  above  what  is 
natural,  makes  it  become  flower  and  larger  im- 
mediately : for  what  is  meant  by  a defedl  of  ini- 
tability,  but  that  the  arteries  and  heart  are  not 
excited  into  their  ufual  exertions  by  their  ufual 
quantity  of  flimulus  ? but  if  you  increafe  the 
quantity  of  flimulus,  and  they  immediately  adl 
with  their  ufual  energy,  this  proves  their  pre- 
vious want  of  their  natural  degree  of  irritability. 
Thus  the  trembling  hands  of  drunkards  in  a 
morning  beeome  fleady,  and  acquire  firength  to 
perform  their  ufual  offices,  by  tire  accuftomed  fli- 
mulus  of  a glafs  or  two  of  brandy. 

2.  In  fleep  and  in  apoplexy  the  pulfe  becomes 
flower,  which  is  not  owing  to  defedt  of  irritabi- 
lity, for  it  is  at  the  fame  time  larger  ; and  thence 
the  quantity  of  the  circulation  is  rather  increafed 
than  diminifhed.  In  thefe  cafes  the  organs  of 
fenfe  are  doled,  and  the;  voluntary  power  is  iuf- 
pended,  while  the  motions  dependent  on  inter- 
nal irritations,  as  thofe  of  digefeion  and  fecretion, 
are  carried  on  with  more  than  their  ufual  vigour; 
which  has  led  fuperficial  obfervers  to  confound 
thefe  cafes  with  thofe  ariling  from  want  of  irrita- 
bility. Thus  if  you  lift  up  the  eyelid  of  an  apo- 
plcdlic  patient,  who  is  not  adlually  dying,  the 
iris  will,  as  ufual,  contract  itlclf,  as  this  motion 
is  affiociated  with  the  flimulus  of  light  ; 'but  it  is 
no;  lo  in  the  la  ft  ftages  of  nervous  fevers,  where 

the 
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the  pupil  of  the  eye  continues  expanded  in  the 
broad  day-light:  in  the  former  cafe  there  is  a 
want  of  .voluntary  power,  in  the  latter  a want  of 
irritability. 

Hence  alfo  thofe  conflitutions  which  are  defi- 
cient in  quantity  of  irritability,  and  which  pof- 
fefs  too  great  fenfibility,  as  during  the  pain  of 
hunger,  of  hyfteric  fpafms,  or  nervous  headaclis, 
are  generally  iuppofed  to  have  too  much  irrita- 
bility ; and  opium,  which  in  its  due  dole  is  a 
molt  powerful  flimulant,  is  erroneoutly  called  a 
fedative  ; becaufe  by  increasing  the  irritative  mo- 
tions it  decreafes  the  pains  arifing  from  defedl  of 
them . 

Why  the  pulfe  fhould  become  quicker  both 
from  an  increafe  of  irritation,  as  in  the  lynocha 
irritativa,  or  irritative  fever  with  Strong  pulfe ; 
and  from  the  decreale  of  it,  as  in  the  typhus  ir  - 
ritativus,  or  irritative  fever  with  weak  pulfe  ; 
feems  paradoxical.  The  former  circum fiance 
needs  no  illustration  ; lince  if  the  Stimulus  of  the 
blood,  or  the  irritability  of  the  fanguiferous  fyf- 
tem  be  increafed,  and  the  ftrength  of  the  patient 
not  diminished,  it  is  plain  that  the  motions  mud; 
be  performed  quickei  and  Stronger. 

In  the  latter  circumftance  the  weaknefs  of  the 
mufcular  power  of  the  heart  is  foon  over-balanced 
by  the  elasticity  of  the  coats  of  the  arteries,  which 
they  poiTefs  betides  a mufcular  power  of  contrac- 
tion ; and  lienee  the  arteries  are  distended  to  lefs 
3 than 
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than  their  ufual  diameters.  The  heart  being 
thus  flopped,  when  it  is  but  half  emptied,  be- 
gins fooner  to  dilate  again  ; and  the  arteries  be- 
ing dilated  to  lefs  than  their  ufual  diameters,  be- 
gin fo  much  fooner  to  contract  themfelvcs ; info- 
much,  that  in  the  laft  ftages  of  fevers  with  weak- 
nefs  the  frequency  of  puliation  of  the  heart  and 
arteries  becomes  doubled ; which,  however,  is 
never  the  cafe  in  fevers  with  ftrength,  in  which 
they  feldom  exceed  118  or  120  pulfations  in  a 
minute.  It  muft  be  added,  that  in  thefe  cafes, 
while  the  pulfe  is  very  fmall  and  very  quick,  the 
heart  often  feels  large,  and  labouring  to  one’s 
hand ; which  coincides  with  the  above  explana- 
tion, fhewing  that  it  does  not  completely  empty 
itfelf. 

3.  In  cafes  however  of  debility  from  paucity 
of  blood,  as  in  animals  which  are  bleeding  to 
death  in  the  flaughter-houfe,  the  quick  pulfa- 
tions of  the  heart  and  arteries  may  be  owing  to 
their  not  being  diftended  to  more  than  half  their 
ufual  diaflole ; and  in  confequence  they  muft 
contract  fooner,  or  more  frequently,  in  a given 
time.  As  weak  people  are  liable  to  a deficient 
quantity  of  blood,  this  caufe  may  occafionally 
contribute  to  quicken  the  pulfe  in  fevers  with  de- 
bility, which  may  be  known  by  applying  one’s 
hand  upon  the  heart  as  above  ; but  the  principal 
caufe  I fuppofe  to  confift  in  the  diminution  ot 

fenforial  power.  When  a mufcle  contains,  or 

is 
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is  fupplied  with  but  little  fenforial  power,  its 
contraction  foon  ceafes,  and  in  confequence  may 
loon  recur,  as  is  feen  in  the  trembling  hands  of 
people  weakened  by  age  or  by  drunkennefs.  See 
-Sect.  XII.  1.  4.  XII,  3.  4. 

It  may  neverthelefs  frequently  happen,  that 
both  the  deficiency  of  ftimulus,  as  where  the 
quantity  of  blood  is  leflencd  (as  defcribed  in 
No.  4.  of  this  fcction),  and  the  deficiency  of  fen- 
forial power,  as  in  thole  of  the  temperament  of 
inirritability,  defcribed  in  Se£t.  XXXI.  occur  at 
the  fame  time ; which  will  thus  add  to  the  quick- 
nefs  of  the  pulfe  and  to  the  danger  of  the  dif- 
eafe. 

III.  1.  A certain  degree  of  heat  is  neceflary  to 
ipufcular  motion,  and  is,  in  confequence,  efTen- 
tial  to  life.  This  is  obferved  in  thole  animals  and 
infects  which  pals  the  cold  feafon  in  a torpid 
ftate,  and  which  revive  on  being  warmed  by  the 
fire.  This  neceffary  liimulus  of  heat  has  two 
fources ; one  from  the  fluid  atmofphere  of  heat, 
in  which  all  things  are  immerfed,  and  the  other 
from  the  internal  combinations  of  the  particles, 
which  form  the  various  fluids,  which  are  pro- 
duced in  the  extend ve  fy Items  of  the  glands. 
When  either  the  external  heat,  which  lurrounds 
ns,  or  the  internal  production  of  it,  becomes  lef- 
fened  to  a certain  degree,  the  pain  of  cold  is  per- 
ceived. 

1 his  pain  of  cold  is  experienced  mod  fenfibly 

by 
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by  our  teeth,  when  ice  is  held  in  the  ^mouth  ; or 
by  our  whole  fyftem  after  having  been  previoufly 
accuftomcd  to  much  warmth.  It  is  probable, 
that  this  pain  does  not  arife  from  the  mechanical 
or  chemical  effects  of  a deficiency  of  heat ; but 
that,  like  the  organs  of  fenfe  by  which  we  per- 
ceive hunger  and  third,  this  fenfe  of  heat  differs 
pain,  when  the  ftimulus  of  its  objedt  is  wanting 
to  excite  the  irritative  motions  of  the  organ  ; that 
is,  whert  the  fen fo rial  power  becomes  too  much* 
accumulated  in  the  quiefeent  fibres.  See  Se6t. 
XII.  5.  3.  For  as  the  periftaltic  -motions  of  the 
ffomacli  are  leffened,  when  the  pain  of  hunger  is 
great,  fo  the  adtion  of  the  cutaneous  capillaries 
are  leffened  during  the  pain  of  cold ; as  appears 
by  the  palenefs  of  the  lkin,  as  explained  in  Se6t. 
XIV.  6.  on  the  production  of  ideas. 

The  pain  in  the  fmall  of  the  back  and  forehead 
in  the  cold  fits  of  the  ague,  in  nervous  hemi- 
crania,  and  in  hyfteric  paroxyfms,  when  all  the 
irritative  motions  are  much  impaired,  feems  to 
arife  from  this  caufe  ; the  veffels  of  thefe  mem- 
branes or  mufcles  become  torpid  by  their  irrita- 
tive affociations  with  other  parts  of  the  body,  and 
thence  produce  lefs  of  their  accuftomed  fecre- 
tions,  and  in  confequence  lefs  heat  is  evolved, 
and  they  experience  the  pain  of  cold;  which 
coldnefs  may  often  be  felt  by  the  hand  applied 
upon  the  affected  part. 

2.  The  importance  of  a greater  or  lefs  deduc- 
tion 
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tion  of  heat  from  the  fyftem  will  be  more  cafy  to 
comprehend,  if:  we  firft  confider  the  great  ex- 
penfe  of  fenforial  power  ufed  in  carrying  on  the 
vital  motions  * that  is,  which  circulates,  abforbs, 
fecretes,  aerates,  and  elaborates  the  whole  mafs 
of  fluids' with  nnccafmg  affiduity.  The  fenforial 
..power,  or  fpirit  of  animation,  ufed  in  giving  per- 
petual and  ftrong  motion  to  the  heart,  which 
overcomes  the  elaflicity  and  vis  inertias  of  the 
whole  arterial  fyftem  ; next  the  expenfe  of  fen- 
forial power  in  moving  with  great  force  and 
velocity  the.  innumerable  trunks  and  ramifica- 
tions of  the  arterial  fyftem  ; "the  expenfe  of  fen- 
forial power  in  circulating  the  whole  mafs  of 
blood  through  the  long  and  intricate  intortions 
of  the  very  fine  veffels,  which  compofe  the  glands 
and  capillaries ; then  the  expenfe  of  fenforial 
power  in  the  exertions  of  the  abforbent  extremi- 
ties of  all  the  labteals,  and  of  all  the  lymphatics, 
which  open  their  mouths  on  the  external  furface 
of  the  fkin,  and  on  the  internal  furfaces  of  every 
cell  or  interface  of  the  body ; then  the  expenfe 
of  fenforial  power  in  the"  v<3hous  abforption,  by 
which  the  blood  is  received  from  the  capillary 
veffels,  or  glands,  where  the  ai  ferial  power  ceafes, 
and  is  drunk  up,  and  returned  to  the  heart ; next 
the  expenfe  of  fenforial  power  ufed  by  the  muf- 
cles  of  refpiration  in  their  office  of  perpetually 
expanding  the  bronchia,  or  air-veffels,  of  the 
lungs  ; and  laftly  in  the  unceafmg  periftaltic  mo- 
tions 
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tions  of  the  flomach  and  whole  fyftem  of  intef- 
tines,  and  in  all  the  fecretions  of  bile,,  gaftric 
juice,  mucus,  perfpirable  matter,  and  the  various 
excretions  from  the  fyftem.  If  we  conlider  the 
ceafelefs  expenle  of  fenforial  power  thus  perpe- 
tually employed,  it  will  appear  to  be  much 
greater  in  a day  than  all  the  voluntary  exertions 
of  our  mulcles  and  organs  of  fenfe  confume  in  a 
week  ; and  all  this  without  any  fcnfible  fatigue  ! 
Now,  if  but  a part  of  tliefe  vital  motions  are 
impeded,  or  totally  flopped  for  but  a fhort  time, 
we  gain  an  idea,  that  there  muff  be  a great  ac- 
cumulation of  fenforial  power ; as  its  production 
in  thefe  organs,  which  are  fubjeCt  to  perpetual 
activity,  is  continued  during  their  quiefcence,  and 
is  in  conlequence  accumulated. 

While,  on  the  contrary,  where  thofe  vital 
organs  aCt  too  forcibly  by  increafe  of  ftimulus 
without  a proportionally-increafed  produClion  of 
fenforial  power  in  the  brain,  it  is  evident,  that  a 
great  deficiency  of  aCtion,  that  is  torpor,  muft 
foon  follow,  as  in  fevers;  whereas  the  locomotive 
mufcles,  which  aCt  only  by  intervals,  are  neither 
liable  to  fo  great  accumulation  of  fenforial  power 
during  their  times  of  inactivity,  nor  to  fo  great 
an  exhauflion  of  it  during  their  times  of  action. 

Thus,  on  going  into  a very  cold  bath,  fuppofe 
at  33  degrees  of  heat  on  Fahrenheit’s  fcale,  the 
aCtion  of  the  fubcutaneous  capillaries,  or  glands, 
and  of  the  mouths  of  the  cutaneous  abforbents  is 
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diminifhed,  or  ceafes  for  a time.  Hence  lefs  or 
no  blood  pafles  thefe  capillaries,  and  palenefs  fuc- 
ceeds.  But  foon  after  emerging  from  the  bath-,  a 
more  florid  colour  and  a greater  degree  of  heat  are 
generated  on  the  fkin  than  was  pofTefTed  before 
immerfion ; for  the  capillary  glands,  after  this 
quiefcent  Rate,  occafioned  by  the  want  of  flimu- 
lus,  become  more  irritable  than  ufual  to  their 
natural  ftimuli,  owing  to  the  accumulation  of 
fenforial  power,  and  hence  a greater  quantity  of 
blood  is  tranfmitted  through  them,  and  a greater 
fecretion  of  perlpirable  matter ; and,  in  confe- 
quence,  a greater  degree  of  heat  fucceeds.  During 
the  continuance  in  cold  water  the  breath  is  cold, 
and  the  a£t  of  refpiration  quick  and  laborious ; 
which  have  generally  been  afcribed  to  the  ob- 
ftrudtion  of  the  circulating  fluid  by  a fpafin  of 
the  cutaneous  veflels,  and  by  a confequent  ac- 
cumulation of  blood  in  the  lungs,  occafioned  by 
the  preflure  as  well  as  by  the  coldnefs  of  the 
water.  This  is  not  a fatisfa£tory  account  of 
this  curious  phenomenon,  fince  at  this  time  the 
whole  circulation  is  lefs,  as  appears  from  the 
fmallnefs  of  the  pulfe  and  coldnefs  of  the  breath  ; 
which  fhew  that  lefs  blood  pafles  through  the 
lungs  in  a given  time  ; the  fame  laborious  breath- 
ing immediately  occurs  when  the  palenefs  of  the 
fkin  is  produced  by  fear,  where  no  external  cold 
or  prefTure  are  applied. 

The  minute  veflels  of  the  bronchia,  through 
1 which 
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which  the  blood  paffes  from  the  arterial  to  the 
venal  fyflem,  and  which  correfpond  with  the 
cutaneous  capillaries,  have  frequently  been  ex- 
pofed  to  cold  air,  and  become  quiefeent  along 
with  thofe  of  the  {kin ; and  hence  their  motions 
are  fo  affociated  together,  that  when  one  is  af- 
fected either  with  quiefcence  or  exertion,  the 
other  fympathizes  with  it,  according  to  the  laws 
of  irritative  affociation.  See  Sect.  XXVII.  1.  on 
haemorrhages. 

Befides  the  quiefcence  of  the  minute  veffels  of 
the  lungs,  there  arc  many  other  fyftems  of  veffels 
which  become  torpid  from  their  irritative  affocia- 
tions  with  thofe  of  the  tkin,  as  the  abforbents  of 
the  bladder  and  inteftines ; whence  an  evacuation 
of  pale  urine  occurs,  when  the  naked  fkin  is 
expofed  only  to  the  coldnefs  of  the  atmofphere ; 
and  fv  ukling  the  naked  body  with  cold  water  is 
known-  tc  ^remove  even  pertinacious  conttipation 
of  the  bowels.  From  the  quiefcence  of  fuch  ex- 
tenfive  fytlems  of  veffels  as  the  glands'and  capil- 
laries of  the  fkin,  and  the  minute  veffels  of  the 
lungs,  with  their  various  abforbent  feries  of  vef- 
fels,  a great  accumulation  of  fenforial  powers  is 
occalioned ; part  of  which  is  again  expended  in 
the  increafed  exertion  of  all  thefe  veffels,  with  an 
univerfal  glow  of  heat  in  confequence  of  this 
exertion,  and  the  remainder  of  it  adds  vigour  to 
both  the  vital  and  voluntary  exertions  oi  the 
whole  day. 
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If  the  adlivity  of  the  fubcutaneoiis  veffels,  and 
of  thole  with  which  their  adtions  are  aflociated, 
was  too  great  before  cold  immerlion,  as  in  the 
hot  days  of  fumtner,  and  by  that  means  the  fen- 
lo rial  power  was  previoufly  diminifhed,  we  fee 
the  caufe  why  the  cold  bath  gives  fuch  prefent 
flrength ; namely,  by  flopping  the  unneceffary 
activity  of  the  fubcutaneous  veffels,  and  thus  pre- 
venting the  too  great  exhauftion  of  fenforial 
power ; which,  in  metaphorical  language,  has 
been  called  bracing  the  fyflem  : which  is,  how- 
ever, a mechanical  term,  only  applicable  to 
drums,  or  mulical  firings  : as  on  the  contrary  the 
word  relaxation,  when  applied"  to  living  animal 
bodies,  can  only  mean  too  frnall  a quantity  of 
flimulus,  or  too  frnall  a quantity  of  fenforial 
power;  as  explained  in  Sedl.  XII.  1. 

3.-  This  experiment  of  cold  bathing  j ents  us 
with  a Ample  fever- fit ; for  the  puhe  is  weak, 
final],  and  quick  during  the  cold  immerlion;  and 
becomes  ftrong,  full,  and  quick  during  the  fubfe- 
quent  glow  of  heat ; till  in  a few  minutes  thefe 
fymptoms  fubfide,  and  the  temporary  fever  ceales. 

In  thofe  conflitutions  where  the  degree  of 
inirritability,  or  of  debility,  is  greater  than  natu- 
ral, the  coldnefs  and  palenels  of  the  fkin  with 
the  quick  and  weak  pulfe  continue  a long  time , 
after  the  patient  leaves  the  bath  ; and  the  fubfe- 
quent  heat  approaches  by  unequal  flufhings, 
and  he  feeis  himfeil  ditordered  for  many  hours. 
Hence  the  bathing  in  a cold  fprmg  of  water, where 
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the  heat  is  but  forty- eight  degrees  on  Fahren- 
heit s thermometer,  much  difagrees  with  thofe 
of  weak  or  inirritable  habits  of  body;  who  pofTefs 
io  little  fenforial  power,  that  they  cannot  without 
injury  bear  to  have  it  dimini  died  even  for  a fhort 
time ; but  who  cap  neyerthelefs  bear  the  more 
temperate  coldnefs  of  Buxton  bath,  which  is  about 
eighty  degrees  of  heat,  and  which  ftrengthens 
them,  and  makes  them  by  habit  lefs  liable  to 
great  quiefcence  from  fmall  variations  of  cold  ; 
and  thence  lefs  liable  to  be  difordered  by  the 
unavoidable ' accidents  of  life.  Hence  it  ap- 
pears, why  people  of  tbefe  inirritable  conftitu- 
tions,  which  is  another  expreffion  for  fenforial 
deficiency,  are  often  much  injured  by  bathing 
in  a cold  fpring  of  water;  and  why  they  fhould 
continue  but  a very  fhort  time  in  baths,  which 
are  colder  than  their  bodies ; and  fhould  gra- 
dually increafe  both  the  degree  of  coldnefs  of  the 
water,  and  the  time  of  their  continuance  in  it,  if 
they  would  obtain  falutary  effects  from  cold  im- 
merlions.  See  Se6t.  XII.  2.  1. 

O11  the  other  hand,  in  all  cafes  where  the  heat 
of  the  external  furface  of  the  body,  or  of  the 
internal  furface  of  the  lungs,  is  greater  than 
natural,  the  life  of  expolure  to  cool  air  may  be 
deduced.  In  fever-fits  attended  with  ftrength, 
that  is  with  great  quantity  of  fenforial  power,  it 
removes  the  additional  ftimulus  of  heat  from  the 
furfaces  above  mentioned,  and  thus  prevents  their 
exccfs  of  ufclel's  motion  ; and  in  fever- fits  at- 
3 tended 
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tended  with  debility,  that  is  with  a deficiency  of 
the  quantity  of  fenforial  power,  it  prevents  the 
great  and  dangerous  wafte  of  fenforial  power 
expended  in  the  unnecefTary  increafe  of  the  ac- 
tions of  the  glands  and  capillaries  of  the  fkin  and, 
lungs. 

4.  In  the  fame  manner,  when  any  one  is  long 
expoled  to  very  cold  air,  a quiefeenee  is  produced 
of  the  cutaneous  and  pulmonary  capillaries  and 
abforbents,  owing  to  the  deficiency  of  their  ufual 
ft im ulus  of  heat;  and  this  quiefeenee  of  fo  great 
a quantity  of  veflels  affedts,  by  irritative  afTocia- 
t ion,  the  whole  abforbent  and  glandular  fyftem, 
which  becomes  in  a greater  or  lefs  degree  quief- 
cent,  and  a cold  lit  of  fever  is  produced. 

If  the  deficiency  of  the  ftimulus  of  heat  is 
very  great,  the  quiefeenee  becomes  fo  general  as 
to  extinguish,  life,  as  in  thofe  who  are  frozen  to 
death. 

If  the  deficiency  of  heat  be  in  lefs  degree,  but 
yet  lo  great  as  in  fome  meafure  to  diforder  the 
fyftem,  and  Should  occur  the  Succeeding  day,  it 
wiil  induce  a greater  degree  of  quiefeenee  than 
before,  from  its  adting  in  concurrence  with  the 
period  of  the  diurnal  circle  of  adtions,  explained 
in-Sedt.  XXXVI.  Hence  from  a Small  begin- 
ning  a greater  -and  greater  degree  of  quiefeenee 
may  be  induced,  till  a complete  fever-fit  is  form- 
ed; and  which  will  continue  to  recur  at  the 
periods  by  which  it  was  produced.  See  Sedt. 
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If  the  degree  of  quiefcence  occafioned  by 
defeat  of  the  ftimulus  of  heat  be  very  great,  it 
will  recur  a fecond  time  by  a {lighter  caufe,  than 
that  which  firft  induced  it.  If  the  caufe,  which 
induces  the  fecond  fit  of  quiefcence,  recurs  the 
fuccccding  day,  the  quotidian  fever  is  produced  ; 
if  not  till  the  alternate  day,  the  tertian  fever; 
and  if  not  till  after  feventy-two  hours  from  the 
firft  fit  of  quiefcence,  the  quartan  fever  is  formed. 
This  laft  kind  of  fever  recurs  lefs  frequently  than 
the  other,  as  it  is  a difeafe  only  of  thofe  of  the 
temperament  of  affociability,  as  mentioned  in 
Sedt.  XXXI.;  for  in  other  conftitutions  the  capar 
bility  of  forming  a habit  ceafes,  before  the  new 
caufe  of  quiefcence  is  again  applied,  if  that  does 
not  occur  fooner  than  in  feventy-two  hours. 

And  hence  thofe  fevers,  whofe  caufe  is  from 
cold  air  of  the  night  or  morning,  are  more  liable 
to  obferve  the  folar  day  in  their  periods ; while 
thofe  from  other  caufes  frequently  obferve  the 
lunar  day  in  their  periods,  their  paroxyfms  re- 
turning near  an  hour  later  every  day,  as  explained 
in  Sea.  XXXVI. 

IV.  Another  frequent  caufe  of  the  cold  fits  of 
fever  is  the  defedt  of  the  ftimulus  of  diflcntion. 
The  whole  arterial  fyftem  would  appear,  by  the 
experiments  of  Haller,  to  be  irritable  by  no  other 
ftimulus,  and  the  motions  of  the  heart  and  ali- 
mentary canal  are  certainly  in  fome  meafure  de- 
pendent on  the  fame  caufe.  See  Sect.  XIV.  7. 

Hence 
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Hence  there  can  be  no  wonder,  that  the  diminu- 
tion of  diftention  fhould  frequently  induce  the 
quiefcence,  which  confiitutes  the  beginning  of. 
fever-fits. 

Monfieur  Lieutaud  has  judicioufly  mentioned 
the  deficiency  of  the  quantity  of  blood  amongft 
the  caufes  of  difeafes,  which  he  fays  is  frequently 
evident  in  difledtions  : fevers  are  hence  brought 
on  by  great  haemorrhages,  diarrhoeas,  or  other 
evacuations ; or  from  the  continued  ufe  of  diet, 
which  contains  but  little  nourifhment ; or  from 
the  exhauftion  occafioned  by  violent  fatigue,  or 
by  thofe  chronic  difeafes  in  which  the  digeftion 
is  much  impaired  ; as  where  the  ft'omach  has 
been  long  affedted  with  the  gout  or  feirrhus ; or 
in  the  paralyfis  of  the  liver,  as  deferibed  in  Sedt, 
XXX.  Hence  a paroxyfm  of  gout  is  liable  to 
recur  on  bleeding  or  purging ; as  the  torpor  of 
fome  vifeus,  which  precedes  the  inflammation  of 
the  foot,  is  thus  induced  by  the  want  of  the 
ftimulus  of  diftention.  And  hence  the  extremi- 
ties of  the  body,  as  the  nofe  and  fingers,  are  more 
liable  to  become  cold,  when  we  have  long  ab- 
ftained  from  food ; and  hence  the  pulfe  is  in- 
creafed  both  in  ftrength  and  velocity  above  the 
natural  ftandard  after  a full  meal  by  the  ftimulus 
of  diftention. 

However,  this  ftimulus  of  diftention,  like  the 
ftimulus  of  heat  above  deferibed,  though  it  con- 
Uibutes  much  to  the  due  adtiou  not  only  of  the 
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heart,  arteries,  and  alimentary  canal,  but  feems 
neceftary  to  the  proper  fecretion  of  all  the  various 
glands;  yet  perhaps  it  is  not  the  foie  caufe  of 
any  of  thefe  numerous  motions ; for  as  the  lac- 
teals,  cutaneous  abl'orbents,  and  the  various  glands 
appear  to  be  ftimulated  into  addon  by  the  pecu- 
liar pungency  of  the  fluids  they  abforb,  lb  in  the 
inteftinal  canal  the  pungency  of  the  digefting 
aliment,  or  the  acrimony  of  the  faeces,  feems  to 
contribute,  as  well  as  their  bulk,  to  promote  the 
periftaltic  motions ; and  in  the  arterial  fyftem, 
the  momentum  of  the  particles  of  the  circulating 
blood,  and  their  acrimony,  ftimulate  the  arteries, 
as  well  as  the  diftention  occafioned  by  it.  Where 
the  pulfe  is  fmall  this  defedt  of  diftention  is  pre- 
fent,  and  contributes  much  to  produce  the  febris 
irritativa  pulfu  clebili,  or  irritative  fever  with 
weak  pulfe,  called  by  modern  writers  nervous 
fever,  as  a predifponent  caufe.  See  Sedt.  XII.  1.4. 
Might  not  the  transfufion  of  blood,  fuppofe  of 
four  ounces  daily  from  a ftrong  man,  or  other 
healthful  animal,  as  a fheep  or  an  afs,  be  ufed  in 

the  early  ftate  of  nervous  or  putrid  fevers  with 

« 

great  profpedt  of  fuccefs  ? 

V.  The  defedt  of  the  momentum  of  the  parti- 
cles of  the  circulating  blood  is  another  caufe  of 
the  quiefcence,  with  which  the  cold  fits  of  fever 
commence.  This  ftimulus  of  the  momentum  of 
the  progrefllve  particles  of  the  blood  does  not  adk 
over  the  whole  body  like  thole  of  heat  and  dif- 
tention 
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tention  above  defcribed,  but  is  confined  to  the 
arterial  fyftem ; and  differs  from  the  ftimulus  of 
the  diftention  of  the  bloody  as  much  as  the  vibra- 
tion of  the  air  does  from  the  currents  of  it. 
Thus  are  the  different  organs  of  our  bodies  fti- 
mulated  by  four  different  mechanic  properties  of 
the  external  world:  the  fenfe  of  touch  by  the 
preffure  of  folid  bodies  fo  as  to  difiinguifh  their 
figure ; the  mufcular  fyftem  by  the  diftention, 
which  they  occafion  ; the  internal  furface  of  the 
arteries,  by  the  momentum  of  their  moving  par- 
ticles; and  the  auditory  nerves,  by  the  vibration 
of  them  : and  thefe  four  mechanic  properties  are 
as  different  from  each  other  as  the  various  che- 
mical ones,  which  are  adapted  to  the  numerous 
glands,  and  to  the  other  organs  of  fenfe. 

2.  The  momentum  of  the  progrefftve  particles 
of  blood  is  compounded  of  their  velocity  and 
their  quantity  of  matter:  hence  whatever  circum- 
llances  diminifh  either  of  thefe  without  propor- 
tionally increaling  the  other,  and  without  fuper- 
adding  either  of  the  general  ftimuli  of  heat  or 
diftention,  will  tend  to  produce  a quiefeence  of 
the  arterial  lyftem,  and  from  thence  of  all  the 
other  irritative  motions,  which  are  connected 
with  it. 

Hence  in  all  thofe  conftitutions  or  difeafes 
where  the  blood  contains  a greater  proportion  of 
ferum,  which  is  the  lighted  part  of  its  competi- 
tion, the  pullations  of  the  arteries  are  weaker,  as 
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in  nervous  fevers, chlorofis, and  hyfleric  complaints; 
for  in  thefe  cafes  the  momentum  of  the  progref- 
iive  particles  of  blood  is  lefs ; and  hence,  where 
the  denfer  parts  of  its  compofition  abound,  as  the 
red  part  of  it,  or  the  coagulable  lymph,  the 
arterial  pulfations  are  Wronger ; as  in  thofe  of 
robuft  health,  and  in  inflammatory  difeafes. 

That  this  ftimulus  of  the  momentum  of  the 
particles  of  the  circulating  fluid  is  of  the  greateft 
confequence  to  the  arterial  a<5tion,  appears  from 
the  experiment  of  inje<5ting  air  into  the  blood 
veflels,  which  feems  to  deftroy  animal  life  from 
the  want  of  this  ftimulus  of  momentum  ; for  the 
diflention  of  the  arteries  is  not  diminifhed  by  it, 
it  pofleffes  no  corrofive  acrimony,  and  is  lefs 
liable  to  repafs  the  valves  than  the  blood  itfelf ; 
flnee  air-valves  in  all  machinery  require  much 
lefs  accuracy  of  conftruction  than  thole  which 
are  oppofed  to  water. 

3.  One  method  of  increafing  the  velocity  of 
the  blood,  and  in  confequence  the  momentum  of 
its  particles,  is  by  the  exercife  of  the  body,  or  by 
the  fridlion  of  its  furface ; fo,  on  the  contrary, 
too  great  indolence  contributes  to  dccreafe  this 
ftimulus  of  the  momentum  of  the  particles  of 
the  circulating  blood,  and  thus  tends  to  induce 
quiefcencej  as  is  feen  in  hyfteric  cafes,  and 
chlorofis,  and  the  other  difeafes  of  fedentary 
people. 

4.  The  velocity  of  the  particles  of  the  blood  in 

certain 


Sect.  XXXII.  6.1  . OF  IRRITATION. 


4» 


certain  circumftances  is  increafed  by  venefeddion, 
which,  by  removing  a part  of  it,  diminifhes  the 
-reftftance  to  the  motion  of  the  other  part, 
and  hence  the  momentum  of  the  particles  of  it  is 
increafed.  This  may  be  ealily  underflood  by 
contidering  it  in  the  extreme,  lince,  if  the  re- 
finance was  greatly  increafed,  fo  as  to  overcome 
the  propelling  power,  there  could  be  no  velocity, 
and  in  confequence  no  momentum  at  all.  From 
this  circumftance  ariles  that  curious  phsenome- 
non,  the  truth  of  which  I have  been  more  than 
once  witnefs  to,  that  venefeddion  will  often  in- 
ftantaneoutly  relieve  thofe  nervous  pains,  which 
attend  the  cold  periods  of  hyfteriC,  aflhmatic,  or 
epileptic  difeates ; and  that  even  where  large 
dofes  of  opium  have  been  in  vain  exhibited.  In 
thefe  cafes  the  pulfe  becomes  ftronger  after  the 
bleeding,  and  the  extremities  regain  their  natural 
warmth ; and  an  opiate  then  given  adds  with 
much  more  certain  effedd. 

VI.  There  is  another  caufe,  which  feems  occa- 
fionally  to  induce  quiefeence  into  fome  part  of 
our  fyflem,  I mean  the  influence  of  the  fun  and 
moon  ; the  attraddion  of  thefe  luminaries,  by  de- 
creafmg  the  gravity  of  the  particles  of  the  blood, 
cannot  afFedd  their  momentum,  as  their  vis  inertia 
remains  the  fame ; but  it  may  neverthelefs  pro- 
duce fome  chemical  change  in  them,  becaufe 
whatever  affedds  the  general  attraddions  of  the 
particles  of  matter  may  be  fuppofed  from  analogy 

to 
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to  affetT  their  fpecific  attractions  or  affinities : 
and  thus  the  ftimulus  of  the  particles  of  blood 
may  be  diminifhed,  though  not  their  momentum. 
As  the  tides  of  the  fea  obey  the  fouthing  and 
northing  of  the  moon  (allowing  for  the  time 
neceffary  for  their  motion,  and  the  obft ruCtions 
of  the  ffiores),  it  is  probable,  that  there  are  alfo 
atmofphcric  tides  on  both  tides  of  the  earth, 
which  to  the  inhabitants  of  another  planet  might 
fo  defleCt  the . light  as  to  refemble  the  ring  of 
Saturn.  Now  as  thefe  tides  of  water,  or  of  air, 
are  raifed  by  the  diminution  of  their  gravity,  it 
follows,  that  their  prefiure  on  the  furface  of  the 
earth  is  no  greater  than  the  prefiure  of  the  other 
parts  of  the  ocean,  or  of  the  atmofphere,  where 
no  fuch  tides  exift ; and  therefore  that  they  can- 
not affect  the  mercury  in  the  barometer.  In  the 
fame  manner,  the  gravity  of  all  other  terreftrial 
bodies  is  diminiffied  at  the  times  of  the  fouthing 
and  northing  of  the  moon,  and  that  in  a greater 
degree  when  this  coincides  with  the  fouthing 
and  northing  of  the  fun,  and  this  in  a {till  greater 
degree  about  the  times  of  the  equinoxes.  This 
decreafe  of  the  gravity  of  all  bodies  during  the 
time  the  moon  paffies  our  zenith  or  nadir- might 
poffibly  be  fhewn  by  the  flower  vibrations  of  a 
pendulum,  compared  with  a fpring  clock,  or  with 
aftronom'ical  obfervation.  Since  a pendulum  of 
a certain  length  moves  flower  at  the  line  than 

near  the  poles,  becaufe  the  gravity  being  dimi- 
m niffied 
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nifhed  and  the  vis  inertias  continuing  the  fame, 
the  motive  power  is  lefs,  but  the  refiftance  to  be 
overcome  continues  the  fame.  The  combined 
powers  of  the  lunar  and  folar  attraction  are  efti- 
mated  by  Sir  Ifaac  Newton  not  to  exceed  one 
7j8f)8,850lh  part  of  the  power  of  gravitation, 
which  feems  indeed  bat  a fmall  circumftance  to 
produce  any  confiderable  efFeCt  on  the  weight  of 
fublunary  bodies,  and  yet  this  is  fufficient  to  raife 
the  tides  at  the  equator  above  ten  feet  high  ; and 
if  it  be  confidered,  what  fmall  impulfes  of  other 
bodies  produce  their  effects  on  the  organs  of 
fenfe  adapted  to  the  perception  of  them,  as  of 
vibration  on  the  auditory  nerves,  we  fhall  ceafe 
to  be  furprifed,  that  fo  minute  a diminution  in 
the  gravity  of  the  particles  of  blood  fhould  fo  far 
affeCt  their  chemical  changes,  or  their  ftimulating 
quality,  as,  joined  with  other  caufes,  fometimes  to 
produce  the  beginnings  of  difeafes. 

Add  to  this,  that  if  the  lunar  influence  pro- 
duces a very  fmall  degree  of  quiefcence  at  firfir, 
and  if  that  recurs  at  certain  periods  even  with 
iefs  power  to  produce  quiefcence  than  at  firft, 
yet  the  quiefcence  will  daily  increafe  by  the 
acquired  habit  aCling  at  the  fame  time,  till  at 
length  io  great  a degree  of  quiefcence  is  induced 
as  io  produce  phrenfy,  canine  madnefs,  epilepfy, 
hyfleric  pains  or  cold  fits  of  fever,  inftances  of 
many  of  which  are-  to  be  found  in  Dr.  Mead’s 
work  on  this  fubjetf.  The  folar  influence  alfo 
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appears  daily  in  feveral  difeafes ; but  as  darknefs, 
iilence,  deep,  and  our  periodical  meals  mark  the 
parts  of  the  lolar  circle  of  adtions,  it  is  fometimes 
dubious  to  which  of  thefe  the  periodical  returns 
of  thefe  difeafes  are  to  be  afcribed. 

As  far  as  I have  been  able  to  obferve,  the 
periods  of  inflammatory  difeafes  obferve  the  folar 
day ; as  the  gout  and  rheumatifm  have  their 
greateff  quielcence  about  noon  and  midnight, 
and  their  exacerbations  fome  hours  after  ; as  they 
have  more  frequently  their  immediate  caufe  from 
cold  air,  inanition,  or  fatigue,  than  from  the 
effedts  of  lunations  : whilfl:  the  cold  fits  of  hyfle- 
ric  patients,  and  thofe  in  nervous  fevers,  more 
frequently  occur  twice  a day,  later  by  near  half 
an  hour  each  time,  according  to  the  lunar  day ; 
whilfl  fome  fits  of  intermittents,  which  are  un^ 
difturbed  by  medicines,  return  at  regular  folar 
periods,  and  others  at  lunar  ones ; which  may, 
probably,  be  owing  to  the  difference  of  the 
periods  of  thofe  external  circumffances  of  cold, 
inanition,  or  lunation,  which  immediately  caufed 
them. 

We  muff,  however,  obferve,  that  the  periods 
of  quiefcence  and  exacerbation  in  difeafes  do  not 
always  commence  at  the  times  of  the  lyzygies  or 
quadratures  of  the  moon  and  fun,  or  at  the  times 
of  their  palling  the  zenith  or  nadir  ; but  as  it  is 
probable,  that  the  ftimulus  of  the  particles  of  the 
circumfluent  blood  is  gradually  diminiflied  from 

the 
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the  time  of  the  quadratures  to  that  of  the  fyzy- 
gies,  the  quiefcence  may  commence  at  any  hour, 
when  co-operating  with  other  caufes  of  quief- 
cence, it  becomes  great  enough  to  produce  a dif- 
eafe : afterwards  it  will  continue  to  recur  at  the 
fame  period  of  the  lunar  or  folar  influence ; the 
fame  caufe  operating  conjointly  with  the  acquired 
habit,  that  is  with  the  catenation  of  this  new  mo- 
tion with  the  diffevered  links  of  the  lunar  or  folar 
circles  of  animal  adlion. 

In  this  manner  the  periods  of  menftruation 
obey  the  lunar  month  with  great  exadtnefs  in 
healthy  patients  (and  perhaps  the  venereal  orgafm 
in  brute  animals  does  the  fame),  yet  thefe  periods 
do  not  commence  either  at  the  fyzygies  or  qua- 
dratures of  the  lunations,  but  at  whatever  time  of 
the  lunar  periods  they  begin,  they  obferve  the 
fame  in  their  returns  till  fome  greater  caufe 
difturbs  them. 

Hence,  though  the  bell  way  to  calculate  the 
time  of  the  expected  returns  of  the  paroxyfms  of 
periodical  difeales  is  to  count  the  number  of 
hours  between  the  commencement  of  the  two 
preceding  fits,  yet  the  following  obfervations  may 
be  worth  attending  to,  when  we  endeavour  to 
prevent  the  returns  of  maniacal  or  epileptic  dif- 
eafes ; whofe  periods  (at  the  beginning  of  them 
efpccially)  frequently  obferve  the  fyzygies  of 

the  moon  and  fun,  and  particularly  about  the  • 
equinox. 
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The  greateft  of  the  two  tides  happening  in 
every  revolution  of  the  moon,  is  that  when  the 
moon  approaches  neareft  to  the  zenith  or  nadir ; 
for  this  reafon,  while  the  fun  is  in  the  northern 
figns,  that  is  during  the  vernal  and  fummer 
months,  the  greater  of  the  two  diurnal  tides  in 
our  latitude  is  that,  when  the  moon  is  above  the 
horizon  ; and  when  the  fun  is  in  the  fouthern 
figns,  or  during  the  autumnal  and  winter  months, 
the  greater  tide  is  that,  which  arifes  when  the 
moon  is  below  the  horizon  ; and  as  the  fun  ap- 
proaches fomewhat  nearer  the  earth  in  winter 
than  in  fummer,  the  greateft  equinoctial  tides  are 
obferved  to  be  a little  before  the  vernal  equinox, 
and  a little  after  the  autumnal  one. 

Do  not  the  cold  periods  of  lunar  difeafes  com- 
mence a few  hours  before  the  fouthing  of  the 
moon  during  the  vernal  and  fummer  months, 
and  before  the  northing  of  the  moon  during  the 
autumnal  and  winter  months  ? Do  not  palfies 
and  apoplexies,  which  occur  about  the  equinoxes, 
happen  a few  days  before  the  vernal  equinoctial 
lunation,  and  after  the  autumnal  one  ? Are  not 
the  periods  of  thofe  diurnal  difeafes  more  obfti- 
nate,  that  commence  many  hours  before  the 
fontbing  or  northing  of  the  moon,  than  of  thofe 
which  commence  at  thofe  times  ? Are  not  thofe 
palfies  and  apoplexies  more  dangerous  which  com-' 
mence  many  days  before  the  fyzygies  of  the 
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moon,  than  thofe  which  happen  at  thofe  times  ? 
See  SeCt.  XXXVI.  on  the  periods  of  difeafes. 

VII.  Another  very  frequent  caufe  of  the  cold 
fit  of  fever  is  the  quiefcence  of  fome  of  thofe 
large  congeries  of  glands,  which  compofe  the 
liver,  fpleen,  or  pancreas  ; one  or  more  of  which 
,are  frequently  fo  enlarged  in  the  autumnal  inter- 
mit tents  as  to  be  perceptible  to  the  touch  ex- 
ternally, and  are  called  by  the  vulgar  ague-cakes. 
As  thefe  glands  are  flimulated  into  aCtion  by  the 
fpecific  pungency  of  the  fluids,  which  they  ab- 
forb,  the  general  caufe  of  their  quiefcence  feems 
to  be  too  great  inlipidity  of  the  fluids  of  the 
body,  co-operating  perhaps  at  the  fame  time  with 
other  general  caufes  of  quiefcence. 

Hence,  in  marfliy  countries  at  cold  feafons, 
which  have  fucceeded  hot  ones,  and  among#  • 
thofe,  who  have  lived  on  innutritious  and  un- 
ftimulating  diet,  thefe  agues  arc  moft  frequent. 
The  enlargement  of  thefe  quiefcent  vifcera,  and 
the  fwelling  of  the  praecordaa  in  many  other 
fevers,  is,  moil  probably,  owing  to  the  fame 
caule ; which  may  conflft  m a general  deficiency 
of  the  production  ol  fenforial  power,  as  well  as 
in  the  diminifhed  ftimulation  of  the  fluids  ; and 
when  the  quiefcence  of  fo  great  a number  of 
glands,  as  conftitute  one  of  thofe  large  vifcera, 
commences,  all.  the  other  irrigative  motions  are 
affedted  by  their  connection  with  it,  and  the  cold 
•fit  of  fever  is  produced. 


VIII.  There 
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VIII.  There  are  many  other  caufes,  which 
produce  quicfcence  of  fome  part  of  the  animal 
fyftem,  as  fatigue,  hunger,  thirft,  bad  diet,  dif- 
appointed  love,  unwholefome  air,  exhauftion  from 
evacuations,  and  many  others ; but  the  lalt  caufe, 
that  we  fhall  mention,  as  frequently  produ6tive 
of  cold  tits  of  fever,  is  fear  or  anxiety  of  mind. 
The  pains,  which  we  are  firth  and  mod  generally 
acquainted  with,  have  been  produced  by  defeat 
of  fome  tlimulus ; thus,  foon  after  our  nativity 
we  become  acquainted  with  the  pain  from  the 
coldnefs  of  the  air,  from  the  want  of  refpiration, 
and  from  the  want  of  food.  Now  all  thelc  pains 
occationed  by  defedt  of  tlimulus  are  attended 
with  quiefcence  of  the  organ,  and  at  the  fame 
time  with  a greater  or  lets  degree  of  quiefcence 
of  other  parts  of  the  fytlem : thus,  if  we  even 
endure  the  pain  of  hunger  fo  as  to  mifs  one  meal 
inftead  of  our  daily  habit  of  repletion,  not  only 
the  periftaltic.  motions  of  the  ftomach  and  bowels 
are  diminifhed,  but  we  are  more  liable  to  cold- 
nefs of  our  extremities,  as  of  our  nofes,  and  ears, 
and  feet,  than  at  other  times. 

Now,  as  fear  is  originally  excited  by  our  hav- 
ing experienced  pain,  and  is  itfelf  a painful  affec- 
tion, the  fame  quiefcence  of  other  fibrous  motions 
accompanies  it,  as  has  been  moft  frequently  con- 
nected with  this  kind  of  pain,  as  explained  in 
Se6t.  XVI.  8.  1.  as  the  coldnefs  and  palenefs  of 
the  Ikin,  trembling,  difficult  refpiration,  indigef- 
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tion,  ancl  other  fymptoms,  which  contribute  to 
form  the  cold  fit  of  fevers.  Anxiety  is  fear  con- 
tinued through  a longer  time,  and,  by  producing 
chronical  torpor  of  the  fyftem,  extinguifhes  life 
flowly,  by  what  is  commonly  termed  a broken 
heart. 

IX.  1.  Wc  now  flep  forwards  to  confider  the 
other  fymptoms  in  confequence  of  the  quiefcence 
which  begins  the  fits  of  fever.  If  by  any  of  the 
circumftances  before  defended,  or  by  two  or 
more  of  them  adding  at  the  fame  time,  a great 
degree  of  quiefcence  is  induced  on  any  confi- 
derable  part  of  the  circle  of  irritative  motions, 
the  whole  clafs  of  them  is  more  or  lefs  difturbed 
by  their  irritative  affociations.  If  this  torpor 
be  occafioned  by  a deficient  fupply  of  fenforial 
power,  and  happens  to  any  of  thofe  parts 
of  the  fyftem,  which  are  accultomed  to  per- 
petual activity,  as  the  vital  motions,  the  torpor 
increafes  rapidly,  becaufe  of  the  great  expenditure 
of  fenforial  power  by  the  mediant  adivity  of 
thofe  parts  of  the  fyftem,  as  fhewn  in  No.  3.  2. 
of  this  Sedion.  Hence  a deficiency  of  all  the 
fecretions  fucceeds,  and  as  animal  heat  is  pro- 
duced in  proportion  to  the  quantity  of  thofe  fe- 
cretions, the  coldnefs  ©f  the  fldn  is  the  firft  cir- 
cumftance,  which  is  attended  to.  Dr.  Martin 
aflerts,  that  fame  parts  of  his  body  were  warmer 
than  natural  in  the  cold  fit  of  lever;  but  it  is 
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certain,  that  thofe,  which  are  uncovered,  as  the 
fingers,  and  nofe,  and  ears,  are  much  colder  to 
the  touch,  and  paler  in  appearance.  It  is  pof- 
fible,  that  his  experiments  were  made  at  the 
beginning  of  the  fubfequent  hot  tits  ; which  com- 
mence with  partial  didributions  of  heat,  owing 
to  fome  parts  of  the  body  regaining  their  natural 
irritability  fooner  than  others. 

From  the  quiefcence  of  the  anaflomofing  ca- 
pillaries a palenefs  of  the  fkin  fucceeds,  and  a 
lefs  fecretion  of  the  perfpirable  matter;  from  the 
quiefcence  of  the  pulmonary  capillaries  a dif- 
ficulty of  refpiration  arilcs ; and  from  the  quief- 
cence of  the  other  glands  lefs  bile,  lefs  gaftric 
and  pancreatic  juice,  are  feereted  into  the  domach 
and  inteftines,  and  lefs  mueus  and  faliva  are 
poured  into  the  mouth ; whence  arifes  the  dry 
tongue,  cotlivenefs,  dry  ulcers,  and  paucity  of 
urine.  From  the  quiefcence  of  the  abforbent 
fyflem  arifes  the  great  third,  as  lefs  moidure  is 
abforbed  from  the  atmofphere.  The  abforption 
from  the  atmofphere  was  obferved  by  Dr.  Lider 
to  amount  to1  eighteen  ounces  in  one  night,  above 
what  he  had  at  the  fame  time  infendbly  per- 
fpired.  See  Langrifh.  On  the  fame  account  the 
urine  is  pale,  though  in  fmall  quantity,  for  the 
thinner  part  is  not  abforbed  from  it ; and  when 
repeated  ague-dts  continue  long,  the  legs  fvvell 
from  the  diminifhed  abforption  of  the  cellular 
abforbent*.  \ 
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From  the  quiefcence  of  the  inteftinal  canal  a 
I ofs  of  appetite  and  flatulencies  proceed.  From 
the  partial  quiefcence  of  the  glandular  vifcera  a 
fwelling  and  tenfion  about  the  praecordia  become 
fenflble  to.  the  touch  ; which  are  occafioned  by  the 
delay  of  the  fluids  from  the  defedt  of  venous  or 
lymphatic  abforption.  The  pain  of  the  forehead, 
and  of  the  limbs,  and  of  the  fmall  of  the  back, 
arifes  from  the  quiefcence  of  the  membranous 
fafcia,  or  mufcles  of  thole  parts,  in  the  fame 
manner  as  the  fkin  becomes  painful,  when  the 
veflels,  of  which  it  is  compofed,  become  quiefcent 
from  cold.  The  trembling  in  confequence  of  the 
pain  of  coldnefs,  the  refdeflhefs,  and  the  yawn- 
ing, and  ftretching  of  the  limbs,  together  with 
the  fhuddering,  or  rigors,  are  convulflve  mo- 
tions ; and  will  be  explained  amongft  the  difeafes 
of  volition  ; Sedt.  XXXIV. 

Sicknefs  and  vomiting  are  a frequent  fymptom 
in  the  beginnings  of  fever-fits,  the  mufcular 
fibres  of  the  ftomach  fhare  the  general  torpor 
and  debility  of  the  fyfiem  ; their  motions  be- 
come firft  leflened,  and  flop,  and  then  become 
retrograde ; for  the  ad!  of  vomiting,  like  the 
globus  hyftericus  and  the  borborigmi  of  hypo- 
chondriafis,  is  always  a fymptom  of  debility, 
either  from  want  of  fiimulus,  as  in  hunger ; or 
from  want  of  fenforial  power,  as  after  intoxica- 
tion ; or  from  lympathy  with  tome  other  torpid 
irritative  motions,  as  in  the  cold  fits  of  ague. 
Sec  Sedt.  XII.  5.  XXIX.  11.  and  XXXV. 
“Cq7y  1 E 2 
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1.  3.  where  this  aCl  of  vomiting  is  further  ex- 
plained. 

The  fmall  pulfc,  which  is  faid  by  fomc  writers 
to  be  flow  at  the  commencement  of  ague-fits, 
and  which  is  frequently  trembling  and  intermit- 
tent, is  owing  to  the  quiefcence  of  the  heart  and 
arterial  fyflem,  and  to  the  refinance  oppofed  to 
the  circulating  fluid  from  the  inactivity  of  all  the 
glands  and  capillaries.  The  great  weaknefs  and 
inability  to  voluntary  motions,  with  the  infenli- 
bility  of  the  extremities,  are  owing  to  the  general 
quiefcence  of  the  whole  moving  fyftem  ; or,  per- 
haps, limply  to  the  deficient  production  of  fen- 
l'o  rial  power. 

If  all  thefe  fymptoms  are  further  increafed,  the 
quiefcence  of  all  the  mufcles,  including  the  heart 
and  arteries,  becomes  complete,  and  death  enfues. 
This  is,  molt  probably,  the  cafe  of  thole  who  are 
ftarved  to  death  with  cold,  and  of  thofe  who  are 
laid  to  die  in  Holland  from  long  Ikaiting  on  their 
frozen  canals. 

2.  As  foon  as  this  general  quiefcence  of  the 
fyflem  ceafes,  either  by  the  diminution  of  the 
caufe,  or  by  the  accumulation  of  fenforial  power, 
(as  in  fyncope,  SeCt.  XII.  7 • 1 •)  which  is  the 
natural  confequencc  of  previous  quiefcence,  the 
hot  fit  commences.  Every  gland  Of  the  body  is 
now  ftimulated  into  ftronger  action  than  is  na- 
tural, as  its  irritability  is  increafed  by,  accumula- 
tion of  fenforial  power  during  its  late  quiefcence, 

a luper- 
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a fuperabun dance  of  all  the  fecretions  is  produced, 
and  an  increafe  of  heat  in  confequence  of  the  in- 
create  of  thefe  fecretions.  The  fkin  becomes  red, 
and  the  peiTpiration  great,  owing  to  the  increafed 
action  of  the  capillaries' d'uring  the  hot  part  of  the 
paroxyfm.  The  fecreiion  of  perfpirable  matter 
is  perhaps  greater  during  the  hot  fit  than  in  the 
fweating  fit  which  follows ; but  as  the  abforption 
of  it  alfo  is  greater,  it  does  not  Hand  on  the  fkin 
in  viiible  drops  : add  to  this,  that  the  evaporation 
of  it  alfo  is  greater,  from  the  increafed  heat  of 
the  fkin.  But  at  the  decline  of  the  hot  fit,  as  the 
mouths  of  the  abforbents  of  the  Hein  are  expofed 
to  the  cooler  air,  or  bed'  clothes,  thefe  vefTels  fooner 
lofe  their  increafed  activity,  and  ceafe  to  abforb 
more  than  their  natural  quantity  : but  the  fecern- 
ing  vefTels  for  fome  time  longer,  being  kept  warm 
by  the  circulating  blood,  continue  to  pour  out  an 
increafed  quantity  of  perfpirable  matter,  which 
now  ftands  on  the  fkin  in  large  viflble  drops; 
the  exhalation  of  it  alfo  being  lefTened  by  the 
greater  cool  nets  of  the  fkin,  as  well  as  its  ab- 
forption by  the  diminifhed  adtion  of  the  lympha- 
tics. See  Clafs  I.  1.2.3. 

The  increafed  fecretion  of  bile  and  of  other 
fluids  poured  into  the  inteflines  frequently  in- 
duces a purging  at  the  decline  of  the  hot  fit ; for 
as  the  external  abforbent  vefTels  have  their  mouths 
expofed  to  the  cold  air,  as  .above  mentioned,  they 
ceafe  to  be  excited  into  unnatural  activity  fooner 
than  the  fecretory  vefTels,  whofe  mouths  are  ex- 
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poled  to  the  warmth  of  the  blood  : now,  as  the 
interna]  abforbents  fympathize  with  the  external 
ones,  thefe  alfo,  which  during  the  hot  fit  drank 
up  the  thinner  part  of  the  bile,  or  of  other  fecret- 
ed  fluids,  lofe  their  increafed  activity  before  the 
gland  lofes  its  increafed  activity,  at  the  decline  of 
the  hot  fit;  and  the  loofe  dejections  are  produced 
from  the  fame  caufe,  that  the  increafed  perfpi ra- 
ti on  hands  on  the  furface  of  the  fkin,  from  the  in- 
creafed abforption  ceafing  fooner  than  the  increaf- 
ed fecretion. 

The  urine  during  the  cold  fit  is  in  fmall  quan- 
tity and  pale,  both  from  a deficiency  of  the  fecre- 
tion and  a deficiency  of  the  abforption.  During 
the  hot  fit  it  is  in  its  ufual  quantity,  but  very  high 
coloured  and  turbid,  becaufe  a greater  quantity 
had  been  fecreted  by  the  increafed  afition  of  the 
kidneys,  and  alfo  a greater  quantity  of  its  more 
aqueous  part  had  been  abforbed  from  it  in  the 
bladder  by  the  increafed  adfion  of  the  abforbents ; 
and  laftly,  at  the  decline  of  the  hot  fit  it  is  in  large 
quantity  and  lefs  coloured,  or  turbid,  becaufe  the 
abforbent  veffels  of  the  bladder,  as  obferved  above, 
lofe  their  increafed  a 61  ion  by  fympathy  with  the 
cutaneous  ones  fooner  than  the  fecretory  veffels  of 
the  kidneys  lofe  their  increafed  adlivity.  Hence 
the  quantity  of  the  fediment,  and  the  colour  of  the 
urine,  in  fevers,  depend  much  on  the  quantity  fe- 
creted by  the  kidneys,  and  the  quantity  abforbed 
from  it  again  in  the  bladder : the  kinds  of  fedi- 
ment, as  the  lateritieus,  purulent,  mucous,  or 

bloody 
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bloody  fediments,  depend  on  other  caufes.  It 
fhould  be  obferved,  that  if  the  fweating  be  in- 
creafed  by  the  heat  of  the  room,  or  of  the  bed- 
clothes, a paucity  of  turbid  urine  will  con- 
tinue to  be  produced,  as  the  abforbents  of  the 
bladder  will  have  their  activity  increafcd  by  their 
fympathy  with  the  veffels  of  the  fkin,  for  the 
purpofe  of  fupplying  the  fluid  expended. in  per- 
fpiration. 

The  pulfe  becomes  ftrong  and  full  owing  to 
the  increafed  irritability  of  the  heart  and  arteries. 
From  the  accumulation  of  fenforial  power  during 
their  quiefcence,  and  to  the  quicknefs  of  the  re- 
turn of  the  blood  from  the  various  glands  and  ca- 
pillaries. This  increafed  adtion  of  all  the  fecretory 
veffels  docs  not  occur  very  fuddenly,  nor  univerfal- 
ly  at  the  fame  time.  The  heat  feems  to  begin  about 
the  centre,  and  to  be  diffufed  from  thence  irre- 
gularly to  the  other  parts  of  the  fyftcm.  This 
may  be  owing  to  the  fituation  of  the  parts  which 
firft  became  quiefcent  and  caufed  the  fever-fit, 
efpecially  when  a hardnefs  or  tumour  about  the 
praecordia  can  be  felt  by  the  hand  ; and  hence 
this  part,  in  whatever  vifcus  it  is  feated,  might  be- 
the  firft  to  regain  its  natural  or  increafed  irrita- 
bility. 

3.  It  muft  be  here  noted,  that,  by  the  increafed 
quantity  of  heat,  and  of  the  impulfe  of  the  blood 
at  the  commencement  of  the  hot  fit,  a great  in- 
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creafe  ot  ftimulus  is  induced,  and  is  now  added 
to  the  increafed  irritability  of  the  fyftcm,  which 
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was  occafioncd  by  its  previous  quiefcence.  This 
additional  ftimulus  of  heat  and  momentum  of 
the  blood  augments  the  violence  of  the  move- 
ments of  the  arterial  and  glandular  fyftem  in  an 
increafing  ratio.  Thefe  violent  exertions  hill 
producing  more  heat  and  greater  momentum  of 
the  moving  fluids,  till  at  length  the  lenforial  power 
becomes  walled  by  this  great  ftimulus  beneath 
its  natural  quantity,  and  predifpofes  the  fyftem  to 
a fecond  cold  fit. 

At  length  all  thefe  unnatural  exertions  fponta- 
ncoufiy  fubfide  with  the  increafed  irritability  that 
produced  them;  and  which  was  itfelf  produced 
by  the  preceding  quiefcence,  in  the  fame  manner 
as  the  eye^  on  coming  from  darknefs  into  day- 
light, in  a little  time  ceafes  to  be  dazzled  and 
pained,  and  gradually  recovers  its  natural" degree 
of  irritability. 

4.  But  if  the  increafe  of  irritability,  and  the 
confcquent  increafe  of  the  ftimulus  of  heat  and 
momentum,  produce  more  violent  exertions  than 
thofe  above  deferibed ; great  pain  arifes  in  fome 
part  of  the  moving  fyftem,  as  in  the  membranes 
of  the  brain,  pleura,  or  joints;  and  new  motions 
of  the  veflels  are  produced  in  confequence  of  this, 
pain,  which  are  called  inflammation ; or  de- 
lirium or  ftupor  arifes  ; as  explained  in  Sect.  XXL 
and  XXXIII. ; for  the  immediate  effect  is  the 
fame,  whether  the  great  energy  of  the  moving 
organs  arifes  from  an  increafe  of  ftimulus  or  an 

increafe 


aa 


OF  IRRITATION, 


57 


ECT.  XXXII-  IO.  I. 

increafe  of  irritability  ; though 'in  the  former  cafe 
the  wafte  of  fenforial  power  leads  to  debility,  and 
In  the  latter  to  health. 


Recapitulation. 

X,  Thofe  mufcles,  which  are  lefs  frequently 
exerted,  and  whofe  addons  are  interrupted  by 
fleep,  acquire  lets  accumulation  of  fenforial 
power  during  their  quiefcent  Rate,  as  the  mufcles 
of  locomotion.  In  thete  mufcles  after  great  ex- 
ertion, that  is,  after  great  exhauftion  of  the  ienfo- 
rial  power,  the  pain  of  fatigue  enfues  ; and  dur- 
ing reft  there  is  a renovation  of  the  natural  quan- 
tity of  fenforial  power ; but  where  the  reft,  or 
quiefcence  of  the  mufcle,  is  long  continued,  a 
quantity  of  fenforial  power  becomes  accumulated 
beyond  what  is  neceflary  ; as  appears  by  the  un~ 
eafinefs  occafioned  by  want  of  exercile ; and 
which  in  young  animals  is  one  caule  exciting 
them  into  adtion,  as  is  feen  in  the  play  of  pup- 
pies and  kittens. 

But  when  thofe  mufcles,  which  are  habituated 
to  perpetual  adtions,  as  thofe  of  the  ftomach  by 
the  ftimulus  of  food,  thofe  of  the  vetfels  of  the 
fkin  by  the  ftimulus  of  heat,  and  thofe  which 
conftitute  the  arteries  and  glands  by  the  ftimu- 
lus of  the  blood,  become  for  a time  quiefcent, 
from  the  want  of  their  appropriated  fiimuli,  or  by 
their  affociations  with  other  quiefcent  parts  of  the 

fyftem ; 


58 


DISEASES  Sect.  XXXII.  I0  i. 

lyflem  ; a greater  accumulation  of  fenforial  power 
is  acquired  during  their  quiefcence,  and  a greater 
or  quicker  exhauftion  of  it  is  produced  during 
their  increafed  action. 

Phis  accumulation  o(  fenforial  power  from  de- 
ficient adtion,  if  it  happens  to  the  ftomach  from 
want  of  food,  occafions  the  pain  of  hunger  ; if  it 
happens  to  the  veffels  of  the  fkin  from  want  of 
heat,  it  occafions  the  pain  of  cold  ; and  if  to  the 
arterial  fyflern  from  the  want  of" its  adapted  fti- 
muli,  many  difagreeable  fenfations  are  occafton- 
ed,  fuch  as  are  experienced  in  the  cold  fits  of 
intermittent  fevers,  and  are  as  various,  as  there 
are  glands  or  membranes  in  the  fyftem,  and  arc 
generally  termed  univerfal  uneafinefs. 

When  the  quiefcence  of  the  arterial  fyflern  is 
not  owing  to  defedt  of  ftimulus  as  above,  but  to 
the  defedtive  quantity  of  fenforial  power,  as  in 
the  commencement  of  nervous  fever,  or  irritative 
fever  with  weak/pulfe,  a great  torpor  of  this  fyf- 
tem is  quickly  induced ; becaufe  both  the  irrita- 
tion from  the  ftimulus  of  the  blood,  and  the  af- 
fociation  of  the  vafcular  motions  with  each  other, 
continue  to  excite  the  arteries  into  action,  and 
thence  quickly  exhauft  the  ill-fupplied  vafcular 
mufcles  ; for  to  reft  is  death  ; and  therefore  thofe 
vafcular  mufcles  continue  to  proceed,  though 
with  feebler  action,  to  the  extreme  of  wcarinefs 
or  fiiintnefs  : while  nothing  fimilar  to  this  affects 
the  locomotive  mufcles,  whofc  adtions  are  gene- 
rally 
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rally  caufed  by  volition,  and  not  much  fubjeft 
either  to  irritation  or  to  other  kinds  of  affocia- 
tions  betides  the  voluntary  ones,  except  indeed 
when  they  are  excited  by  the  lath  of  flavery. 

In  thele  vafcular  middles,  which  are  fubjeCt  to 
perpetual  aCtion,  and  thence  liable  to  great  accu- 
mulation of  fenforial  power  during  their  quief- 
cence  from  want  of  ftimulus,  a great  increafe  of 
activity  occurs,  either  from  the  renewal  of  their 
accuftomed  ftimulus,  or  eyen  from  much  lefs 
quantities  of  ftimulus  than  ufual.  This  increafe 
of  aCtion  conftitutes  the  hot  fit  of  fever,  which 
is  attended  with  various  increafed  fecretions,  with 
great  concomitant  heat,  and  general  uneafinels. 
The  uneafinefs  attending  this  hot  paroxyfm  of 
fever,  or  fit  of  exertion,  is  very  different  from 
that,  which  attends  the  previous  cold  fit,  or  fit 
of  quiefcence,  and  is  frequently  the  caul'e  of  in- 
flammation, as  in  pleurify,  which  is  treated  of 
in  the  next  feCtion. 

A fimilar  effect  occurs  after  the  quiefcence,  of 
our  organs  of  fenfe  ; thofe  which  are  not  fubjeCt 
to  perpetual  action,  as  the  tafte  and  fmell,  are 
lefs  liable  to  an  exuberant  accumulation  of  fenfo- 
rial power  after  their  having  for  a time  been  in- 
active ; but  the  eye,  wdiich  is  in  perpetual  aCtion 
during  the  day,  becomes  dazzled,  and  liable  to 
inflammation  after  a temporary  quiefcence. 

Where  the  previous  quiefcence  has  been  ow- 
ing to  a defect  of  fenforial  power,  and  not  to  a 
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defect  of  fiimulus,  as  in  the  irritative  fever  with 
weak  pulfe,  a fimilar  increafe  of  adlivity  of  the 
arterial  fyftem  fucceeds,  either  from  the  ufual 
ftimulus  of  the  blood,  or  from  a Itimulus  lefs 
than  ufual ; but  as  there  is  in  general  in  thefe 
cafes  of  fever  with  weak  pulfe  a deficiency  of  the 
quantity  of  the  blood,  the  pulfe  in  the  hot  fit  is 
weaker  than  in  health,  though  it  is  ftronger  than 
in  the  cold  fit,  as  explained  in  No.  2.  of  this  fec- 
tion.  But  at  the  fame  time  in  thofe  fevers,  where 
the  defeat  of  irritation  is  owing  to  the  defect  of 
the  quantity  of  fenforial  power,  as  well  as  to  the 
defedt  of  itimulus,  another  circumfiancc  occurs  ; 
which  confifts  in  the  partial  diftribution  of  it, 
as  appears  in  partial  flnfhings,  as  of  the  face  or 
bofopi,  while  the  extremities  are  cold  ; and  in 
the  increafe  of  particular  fecretions,  as  of  bile,  fali- 
va,  infenfible  perfpiration,  with  great  heat  of  the 
fkin,  or  with  partial  fweats,  or  diarrhoea. 

There  are  alfo  many  uncafy  fenfations  attend- 
ing thefe  incrcafed  actions,  which  like  thofe  be- 
longing  to  the  hot  fit  of  fever  with  ftrong  pulfe, 
arc  frequently  followed  by  inflammation,  as  in 
fcarlet  fever  ; which  inflammation  is  neverthe- 
lcfs  accompanied  with  a pulfe  weaker,  though 
quicker,  than  the  pulfe  during  the  remiffion  or 
intermiflion  of  the  paroxyfms,  though  ftronger 
than  that  of  the  previous  cold  fit. 

From  hence  1 conclude,  that  both  the  cold  and 
hot  fits  of  fever  are  neceflary  confequenccs  of  the 
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perpetual  and  inceiTant  adtion  of  the  arterial  and 
glandular  fyftem  ; fince  thole  mufcular  fibres  and 
thofe  organs  of  fenfe,  which  are  moft  frequently 
exerted,  become  neceflarily  moll  affedted  both 
with  defedt. and  accumulation  of  fenforial  power: 
and  that  hence  fever-fits  are  not  an  effort  of  nature 
fo~  relieve  herfejf \ and  that  therefoie  they  fliould 
always  be  prevented  or  diminifhed  as  much  as 
pofhble,  by  any  means  which  decreafe  the  gene- 
ral or  partial  vafcular  adlions,  when  they  are 
greater,  or  by  increafing  them  when  they  are 
lefs  than  in  health,  as  defcribed  in  Sedt.  XII. 
6.  1. 

Thus  have  I endeavoured  to  explain,  and  I 
hope  to  the  fatisfadtion  of  the  candid  and  patient 
reader,  the  principal  lymptoms  or  circumftances 
of  fever  without  the  introduction  of  the  fuperna- 
tural  power  of  fpafm.  To  the  arguments  in  fa- 
vour of  the  dodtrine  of  fpafm  it  may  be  luffi- 
cient  to  reply,  that  in  the  evolution  of  medical  as 
wrell  as  of  dramatic  cataflrophe, 

Nec  Deus  inter  fit,  nifi  d'gnus  vindice  nodus 
Incident.  Hor. 

XI.  1.  Since  I printed  the  above  in  the  firfl 
edition  of  this  work,  I am  told,  that  the  fpafmo- 
dic  dodtrine  of  fever  has  yet  its  advocates ; who 
believe  that  the  coldnefs  at  the  beginning  of  in- 
termittent fevers  is  owing  to  a fpafm  of  the  cuta- 
neous veflels.  But  as  the  fkin  is  at  that  time  lax 
and  foft,  the  mufcular  fibres  of  thofe  cutaneous 
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veffels  cannot  be  in  action  or  contraction,  which 
conftitute  fpafm.  Whence  we  have  the  evidence 
both  of  our  fight  and  touch  againft  this  wild  ima- 
gination. 

Others  have  advanced,  that  this  fpafmodic 
contraction  of  the  cutaneous  veffels  or  pores  con- 
fines the  heat,  or  drives  it  to  the  heart ; which 
in  the  hot  fit  of  fever  repels  the  heat  again  to  the 
fkin  by  its  rea&ion.  Thofe,  who  efpoufe  this 
doCtrine,  feem  to  conceive,  that  the  particles  of 
heat  are  as  large  as  fhot-corns,  or  as  the  globules 
of  blood;  and  not  that  it  is  an  ethereal  fluid, 
in  which  all  things  are  immerfed,  and  by  .which 
all  things  are  penetrated;  an  opinion  which  origi- 
nated from  Galen,  and  rnuft  have  been  founded 
on  a total  ignorance,  of  chemiftry,  and  natural 
philofophy.  Others,  I hear,  ftill  fuppofe  cold 
to  be  a ftimulus,  not  underftanding  that  it  is 
limply  the  abfence  of  heat ; and  that  darknefs 
might  as  well  be  called  a ftimulus  to  the  eye,  or 
hunger  a ftimulus  to  the  ftomach,  as  cold  to  our 
fenfe,  which  perceives  heat ; which  is  commonly 
confounded  with  our  fenfe  of  touch,  which  per- 
ceives figure.  The  pain,  which  we  experience 
on  being  expofed  to  a want  of  heat,  which  is 
termed  chill nefs,  or  coldnefs  ; and  the  pain  we 
experience  in  our  organs  of  digeftion  from  the 
want  of  food,  which  is  termed  hunger;  both 
arife  from  the  inactivity  of  thofe  veffels,  which 
ought  to  be  either  perpetually,  or  at  periodical 

times 
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times  Simulated  into  action.  See  Se6t.  XIII.  3.2. 
And  the  Slivering  or  actions  of  the  fubcutaneous 
mufcles,  when  we  are  cold,  are  in  conference 
of  the  pain,  or  voluntary  exertion  to  relieve  that 
pain,  and  originate  from  the  want  of  hamulus, 
not  from  the  excels  of  it. 

In  this  age  of  reafon  it  is  not  the  opinions  of 
others,  but  the  natural  phenomena,  on  which 
thole  opinions  are  founded,  which  delerve  to  be 
canvaffed.  And  with  the  fuppofed  exiltence  ot 
ghofts  or  apparitions,  witchcraft,  vampyrilm,  af- 
trologv,  animal  magnetifm,  and  American  trac- 
tors, fuch  theories  as  the  above  mull  vanifh  like 
the  fernery  of  a dream;  as  they  confift  of  fuch 
combinations  of  ideas,  as  have  no  prototype  or 
correfpondent  combinations  of  material  objects 
exi  fling  in  nature. 
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SECT.  XXXIII. 

diseases  op  sexsation. 

I.  Motions  excited  by  fenfation.  ITigcfion.  Generation. 
Pleafure  of  cxijlcnce.  Hypochondriacifm.  2.  Pain  in- 
troduced. Serf,  tive  fevers  of  two  kinds.  3.  Two  fenforial 
powers  exerted  in  fenftive  fevers.  Size  of  the  blood. 
Nervous fevfirs  chf  ingulf hed from  putrid  ones.  The  feptic 
and  antifeptic  theory.  4.  Two  kinds  of  delirium.  5. 
Other  animals  arc  lefs  liable  to  delirium , cannot  receive  our 
eontagious  difeafes , and  are  lefs  liable  to  maduefs.  II.  1. 
SenftrJe  motions  generated.  2.  Inflammation  explained. 

3.  Its  remote  caufes  from  cxccfs  of  irritation , or  of  irrita- 
bility, not  from  thofe  pains  which  are  owing  to  defeft  of 
irritation.  New  vcffels  produced,  and  much  heat.  4.  Pu- 
rulent matter  fccretcd.  5.  Contagion  explained.  6.  Re- 
served bt.  once.  7.  If  common  matter  be  contagious? 

8.  Why  fome  contagions  are  received  but  once.  9.  Why 
others  may  be  received  frequently.  Contagions  of  fmall-pox 
and  meafles  do  not  aft  at  the  fame  time.  Two  cafes  of 
fuch  patients.  10.  The  blood  from  patients  in  the  fmall- 
pox  will  not  inf  ft  others.  Cafes  of  children  thus  inoculat-  x 
td.  The  variolous  contagion  is  not  received  into  the  blood. 

It  afts  by  fenftive  afociation  between  the  flomach  and  fkin. 
HI.  1.  Abforption  of  folids  and  fluids.  2.  Art  of  healing 
ulcers.  3.  Mortification  attended  with  lefs  pain  in  weak 
people. 

I.  1.  As  many  motions  of  the  body  are  ex- 
cited and  continued  by  irritations,  fo  others  re- 
quire. 
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quire,  either  conjundlly  with  thefe,  or  feparatcjy, 
the  pleafurable  or  painful  fenfations,  for  the 
purpofe  of  producing  them  with  due  energy. 
Amongft  thele  the  buflnefs  of  digeftion  fupplies; 
us  with  an  in  dance:  if  the  food,  which  we  fwal-. 
low,  is  not  attended  with  agreeable  fenfation,  it 
digefts  lefs  perfectly;  and  if  very  dilagreeable, 
fenfation  accompanies  it,  fuch  as  a naufeous  idea, 
or  very  difguftful  tafte,  the  digeftion  becomes  im- 
peded; or  retrograde  motions  of  the  ftomach  and. 
cefophagus  fucceed,  and  the  food  is  ejedled. 

The  bufinefs  of  generation  depends  fo  much 
on  agreeable  fenfation,  that,  where, the  objedt  is 
difgujftful,  neither  voluntary  exertion  nor  irrita- 
tion can  effedt  the  purpofe  ; which  is  alfo  liable 

...  • * > 

to  be  interrupted  by  the  pain  of  fear  or  bafhfqb 
nefs, 

Befides  the  pleat ure,  which  attends  %e  irrita- 
tions produced  by  the  objedt  s of  luff  and  hunger, 
there  feems  to  be  a turn  of  pleafurable  affedtion 
accompanying  the  various  fecretions  of  the  npme- 
1 ous  glands,  which  conftitute  the  plcafure  of 
life,  in  contradiftindtion  to  the  tedium  vitee. 
This  quantity  or  fum  of  pleafurable  affedtion 
fceins  to  contribute  to  the  due  or  energetic  per- 
formance of  the  whole  moveable  fyftem,  as  well 
that  of  the  heart  and  arteries,  as  of  digeftion  and 
of  absorption  ; firice  without  the  clue  quantity  of 
pleafurable  fenfation,  flatulency  and  hypochon-r 
dnacifm  aftedl  the  inteftines,  and  a languor 

vol.  n.  T?  r - 
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feizes  the  arterial  pulfations  and  fecretions ; as 
occurs  in  great  and  continued  anxiety  of  the  mind. 

2.  Betides  the  febrile  motions  occationed  by 
irritation,  deferibed  in  Sedl.  XXXII.  and  termed 
irritative  fever,  it  frequently  happens  that  pain  is 
excited  by  the  violence  of  the  fibrous  contrac- 
tions; and  other  new  motions  are  then  fuper- 
added,  in  confequence  of  fenfation,  which  we 
fhall  term  febris  fenfitiva,  or  fenfitive  fever.  It 
irruft  be  obferved,  that  moft  irritative  fevers  be- 
gin with  a decreafed  exertion  of  irritation,  owing 
to  defedl  of  ftimulus ; but  that  on  the  contrary 
the  fenfitive  fevers-  or  inflammations,  generally 
begin  with  the  increafed  exertion  of  fenlation, 
as  mentioned  in  Se6l.  XXXI.  on  temperaments  : 
for  though  the  cold  fit,  which  introduces  inflam- 
mation,  commences  with  decreated  irritation,  yet 
the  inflammation  itfelf  commences  in  the  hot 
fit  during  the  increafe  of  fenlation.  Thus  a com- 
mon pufiule,  or  phlegmon,  in  a part  of  little 
fenfibility  does  not  excite  an  inflammatory  fe- 
ver ; but  if  the  ftomach,  inteftines,  or  the  ten- 
der fubftance  beneath  the  nails,  be  injured,  gieat 
fenfation  is  produced,  and  the  whole  fyftem  is 
thrown  into  that  kind  of  exertion,  which  confti- 
tutes  inflammation. 

Thefc  fenfitive  fevers,  like  the  irritative  ones, 
refolve  themlelves  into  thole  with  arterial  ftrength, 
and  thofe  with  arterial  debility,  that  is  with  ex- 
cels or  defedt  of  fenforial  power;  tliefe  may  be 
0 termed 
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termed  the  febris  fenfitiva  puliu  forti,  fenfitive 
fever  with  ftrong  pulfe,  which  is  the  fynocha, 
or  inflammatory  fever;  and  the  febris  fenfitiva 
pulfu  debili,  fenfitive  fever  with  weak  pulfe, 
which  is  the  typhus  gravior,  or  putrid  fever  of 
iome  writers. 

3.  The  inflammatory  fevers,  which  are  here 
termed  fenfitive  fevers  with  ftrong  pulfe,  are  ge- 
nerally attended  with  fome  topical  inflammation, 
as  pleurify,  peripneumony,  or  rheumatifm,  which 
diftmguifhes  them  from  irritative  fevers  with 
ftrong  pulfe.  The  pulfe  is  ftrong,  quick,  and 
full  ; foi  in  this  fever  there  is  great  irritation,  as 
wejl  as  great  fenfation,  employed  in  moving  the 
arterial  fyftem.  The  fize,  or  coagulable  lymph, 
which  appears  on  the  blood,  is  probably  an  in- 
ciealed  fecretion  from  the  inflamed  internal  lin- 
ing of  the  whole  arterial  fyftem,  the  thinner  part 
being  taken  away  by  the  increafcd  abforption  of 
the  inflamed  lymphatics. 

The  fenfitive  fevers  with  weak  pulfe,  which 
are  termed  putrid  or  malignant  fevers,  are  dif- 
tingui filed  from  irritative  fevers  with  weak 
pulfe,  called  nervous  levers,  defcribed  in  the  laft 
fedtion,  as  the  former  confift  of  inflammation 
joined  with  debility,  and  the  latter  of  debility 
alone.  Hence  thfcre  is  greater  heat  and  more 
florid  colour  of  the  fldn  in  the  former,  with  pete- 
chias,  or  purple  fpots,  and  aphtha?,  or  Houghs  in 
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the  throat,  and  generally  with  previous  conta- 
gion. 

When  animal  matter  dies,  as  a hough  in  the 
throat,  or  the  mortified  part  of  a carbuncle,  if  it 
be  kept  moifi  and  warm,  as  during  its  adhefion 
to  a living  body,  it  will  foon  putrefy.  This  and 
the  origin  of  contagion  from  putrid  animal  fub- 
ftances,  feem  to  have  given  rife  to  the  feptic  and 
antifeptic  theory  of  thefe  fevers. 

The  matter  in  pufiules  and'  ulcers  is  thus  liable 
to  become  putrid,  and  to  produce  microfcopic 
animalcula  ; the  urine,  if  too  long  retained,  may 
alfo  gain  a putrefeent  fmell,  as  well  as  the  alvine 
feces ; but  fome  writers  have  gone  fo  far  as  to 
believe,  that  the  blood  itfelf  in  thefe  fevers  has 
finch  putrid,  when  drawn  from  the  arm  of  the 
patient ; but  this  feems  not  well  founded ; fince 
a fingle  particle  of  putrid  matter  taken  into  the 
blood  can  produce  fever,  how  can  we  conceive 
that  the  whole  mafs  could  continue  a minute  in 
a putrid  fiate  without  deftroying  life  ? Add  to 
this,  that  putrid  animal  lubftances  give  up  air, 
as  in  gangrenes  ; and  that  hence  if  the  blood 
was  putrid,  air  fhould  be  given  out,  which  in 
the  blood-veficls  is  known  to  occafion  immediate 
death. 

In  thefe  feiifitive  fevers  with  ftrong  pulfe  (or 
inflammations)  there  are  two  tentorial  faculties 
concerned  in  producing  the  diieafe,  viz.  irrita- 
tion and  fenfation;  aid  hence,  as  their  com- 
bined 
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bincd  action  is  more  violent,  the  general  quan- 
tity of  fenforial  power  becomes  farther  exhauft- 
ed  daring  the  exacerbation,  and  the  fyftem  more 
rapidly  weakened  than  in  irritative  fever  with 
flrong  pulfe ; where  the  ipirit  of  animation  is 
weakened  by  bat  one  mode  of  its  exertion  : fo  that 
this  febris  fentitiva  pullu  forti  (or  inflammatory 
fever)  may  be  conlidered  as  the  febris  irritativa 
pullu  forti,  with  the  addition  of  inflammation ; 
and  the  febris  leniitiva  pulfu  debili  (or  malignant 
fever)  may  be  confidered  as  the  febris  irritativa 
palfu  debili  (or  nervous  fever),  with  the  addi- 
tion of  inflammation. 

4.  In  thefe  putrid  or  malignant  fevers  a defi- 
ciency of  irritability  accompanies  the  increafe  of 
fenlibility  ; and  by  this  wafte  of  fenforial  power 
by  the  excefs  of  fenfation,  which  was  already  too 
fmall,  arifes  the  delirium  and  ftupor  which  fo 
perpetually  attend  thefe  inflammatory  fevers  with 
arterial  debility.  In  thefe  cafes'  the  voluntary 
power  firft  ceafes  to  a 6b  from  deficiency  of  fen- 
forial Ipirit ; and  the  ftimuli  from  external  bodies 
have  no  effedb  on  the  exhaufted  fenforial  power, 
and  a delirium  like  a dream  is  the  confequence. 
At  length  the  internal  ftimuli  ceafe  to  excite  fuf- 
ficient  irritation,  and  the  fecretions  are  either  not 
pioduced  at  all,  or  too  parfimonious  in  quantity. 
Amongft  thefe  the  fecietion  of  the  brain,  or  pro- 
duction of  the  tentorial  power,  becomes  deficient, 
till  at  laft  all  fenforial  power  ceafes,  except  what 
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is  jud  neceflary  to  perform  the  vital  motions,  and 
a fiupor  l'ucceeds ; which  is  thus  owing  to  the 
fame  caufe  as  the  preceding  delirium  exerted  in  a 
greater  degree. 

This  kind  of  delirium  is  owing  to  a fufpenfion 
of  volition,  and  to  the  difobedience  of  the  fenfes 
to  external  ltimuli,  and  is  always  occalioncd  by 
great  debility,  or  paucity  of  lenforial  power;  it 
is  therefore  a bad  fign  at  the  end  of  inflammatory 
fevers,  which  had  previous  arterial  ftrength,  as 
i'heumatifm,  or  pleurify,  as  it  fliews  the  pre- 
fence of  great  exhaufliun  of  fenforial  power  in  a 
fyflem,  which  having  lately  been  expofed  to 
great  excitement,  is  not  fo  liable  to  be  ftimulated 
into  its  healthy  addon,  either  by  additional  Ai- 
med us  of  food  and  medicines,  or  by  the  accumu- 
lation of  fenforial  power  during  its  prefent  tor- 
por.' In  inflammatory  fevers  with  debility,  as 
thofe  termed  putrid  fevers,  delirium  is  fometimes, 
as  well  as  Aupor,  rather  a favourable  fign ; as 
lefs  fenforial  power  is  wafied  during  its  continu- 
ance (fee  Clafs  II.  1.  6.  8.),  and  the  conflitu- 
tion  not  having  been  previoufly  expofed  to  ex- 
cefs  of  flimulation,  is  more  liable  to  be  excited 
after  previous  quiefcence. 

When  the  fum  of  general  plealurable  fenfation 
becomes  too  great,  another  kind  of  delirium  fu- 
pervenes,  and  the  ideas  thus  excited  are  mifia- 
ken  for  the  irritations  of  external  objedts  : fuch  a 

delirium  is  produced  for  a time  by  intoxicating 
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drugs,  as  fermented  liquors,  or  opium  : a per- 
manent delirium  of  this  kind  is  fomeiimes  in- 
duced by  the  pleafures  of  inordinate  vanity,  or 
by  the  enthuliaffic  hopes  of  heaven.  In  thele 
cafes  the  power  of  volition  is  incapable  of  exer- 
tion, and  in  a great  degree  the  external  fenfes 
become  incapable  of  perceiving  their  adapted 
ffimuli,  becaufe  the  whole  fenforial  power  is  em- 
ployed or  expended  on  the  ideas  excited  by  plea- 
furable  fenfation. 

This  kind  of  delirium  is  diftinguifhed  from 
that  which  attends  the  fevers  above  mentioned 
from  its  not  being  accompanied  with  general 
debility,  but  fimply  with  excefs  of  pleafurable 
fenfation  ; and  is  therefore  in  fome  meafure  allied 
t©  madnefs  or  to  reverie;  it  differs  from  the 
delirium  of  dreams,  as  in  this  the  power  of  voli- 
tion is  not  totally  futpended,  nor  are  the  fenfes 
precluded  from  external  ffimulation ; there  is 
therefore  a degree  of  confiftency,  in  this  kind  of 
delirium,  and  a degree  of  attention  to  external 
objects,  neither  of  which  exifts  in  the  delirium  of 
fevers  or  in  dreams. 

5.  It  would  appear,  that  the  vafcular  fytlems  of 
other  animals  are  lefs  liable  to  be  put  into  addon 
by  their  general  fum  of  pleafurable  or  painful 
fenfation  ; and  that  the  trains  of  their  ideas,  and 
the  mufcular  motions  ufually  affociated  with 
them,  are  lefs  powerfully  connected  than  in  the 
human  fyflem.  For  other  animals  neither  weep, 
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lior  fmile,  nor  laugh ; and  are  hence  feldom 
fubjedt  to  delirium,  as  treated  of  in  Seel.  XVI. 
on  inftinct.  Now  as  our  epidemic  and  conta- 
gious difeafes  are  probably  produced  by  dis- 
agreeable feilfation,  and  not  limply  by  irritation  ; 
there  appears  a reafon,  why  brute  animals  are 
leis  liable  to  epidemic  or  contagious  difeafesj 
and  fecondly,  why  none  of  our  contagions,  as 
the  fm all -post  or  mealies,  can  be  communicated 
to  them,  though  one  of  theirs,  viz.  the  hydro- 
phobia, as  well  as  many  of  their  poifons,  as  thole 
of  fnakes  and  of  infects,  communicate  their  dele- 
terious or  painful  effects  to  mankind. 

Where  the  quantity,  of  general  painful  fenfa- 
tion  is  too  great  in  the  fyflem,  inordinate  volun- 
tary exertions  are  produced  either  of  our  ideas, 
as  iii  melancholy  and  madnefs,  or  of  our  mufcles, 
as  ill  convulfion.  From  thefe  maladies  alfo  brute 
animals  are  much  more  exempt  than  mankind, 
owing  to  their  greater  inaptitude  to  voluntary 
exertion,  as  mentioned  in  Sc£t.  XVI.  on  Inftindt. 

lh  1.  When  any  moving  organ  is  excited  into 
fuch  violent  motions,  that  a quantity  of  plea- 
furable  or  painful  fenfation  is  produced,  it  fre- 
quently happens  (but  not  always)  that  new  mo- 
tions of  the  affedted  organ  are  generated  in  con- 
fequence  of  the  pain  or  plcafure,  which  are 
termed  inflammation. 

Thefe  new  motions  are  of  a peculiar  kind, 
tending  to  diftend  the  old,  and  to  produce  new 

fibres. 
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fibres,  and  thence  to  elongate  the  ftraight  muf* 
clcs,  which  lerve  locomotion,  and  to  form  new 
veflels  at  the  extremities  or  fides  of  the  vafcular 
mufcles. 

2.  Thus  the  pleafurable  fenfations  produce  ail 
enlargement  of  the  nipples  of  nurl'es,  of  the 
papillae  of  the  tongue,  of  the  penis,  and  probably 
produce  the  growth  of  the  body  from  its  em- 
bryon  ftate  to  its  maturity ; whilft  the  new  mo- 
tions in  conlequence  of  painful  fenfation,  with 
the  growth  of  the  fibres  or  veflels,  which  they 
occafion,  are  termed  inflammation. 

Hence  when  the  flraight  mufcles  are  inflamed, 
part  of  their  tendons  at  each  extremity  gain  new 
life  and  fenfibility,  and  thus  the  mufcle  is  for  a 
time  elongated  ; and  inflamed  bones  become  foft, 
vafcular,  and  fenflble.  Thus  new  veflels  fhoot 
over  the  cornea  of  inflamed  eyes,  and  into  lcir- 
rhous  tumours,  when  they  become  inflamed ; 
and  hence  all  inflamed  parts  grow  together  by 
intermixture,  and  inofculation  of  the  new  and 
old  veflfels. 

The  heat  is  occaflolied  from  the  increafed 
fecretions  either  of  mucus,  or  of  the  fibres, 
which  produce  or  elongate  the  veflels.  The  red 
colour  is  owing  to  the  pellucidity  of  the  newly 
formed  veflels,  and  as  the  arterial  parts  of  them 
are  probably  formed  before  their  correfpondent 
venous  parts. 

3.  Thefe  new  motions  are  excited  either  from 

the 
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the  increafed  quantity  of  fenfation  in  confequence 
of  greater  fibrous  contractions,  or  from  increafecl 
fenfibility,  that  is,  from  the  increafed  quantity  of 
fenforial  power  in  the  moving  organ.  Hence 
they  are  induced  by  great  external  flimuli,  as  by 
-wounds,  broken  bones;  and  by  acrid  or  infe&ious 
materials  ; or  by  common  flimuli  on  thofe  organs, 
which  have  been  fome  time  quiefeent;  as  the 
ufual  light  of  the  day  inflames  the  eyes  of  thofe, 
who  have  been  confined  in  dungeons ; and  the 
warmth  of  a common  fire  inflames  thofe,  who 
have  been  previoufly  expofed  to  much  cold. 

But  thefe  new  motions  are  never  generated  by 
that  pain,  which  arifes  from  defect  of  ftimulus, 
as  from  hunger,  thirft,  cold,  or  inanition,  with 
all  thofe  pains,  which  are  termed  nervous.  Where 
thefe  pains  exifi,  the  motions  of  the  affeCted  part 
are  leffened  ; and  if  inflammation  fucceeds,  it  is 
in  fome  diftant  parts ; as  coughs  are  cauled  by 
coldnefs  and  moifture  being  long  applied  to  the 
feet ; or  it  is  in  confequence  of  the  renewal  of 
the  flimulus,  as  of  heat  or  food,  which  excites 
our  organs  into  ftronger  aCtion  after  their  tern-* 
porary  quiefcence ; as  kibed  heels  after  walking 
in  fnow. 

4.  But  when  thefe  new  motions  of  the  vafcular 
mufcles  are  exerted  with  greater  violence,  and 
thefe  veffels  are  either  elongated  too  much  or  too 
haftily,  a new  material  is  fecreted  from  their  ex- 
tremities, which  is  of  various  kinds  according  to 

the 
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the  peculiar  animal  motions  of  this  new  kind  of 
gland,  which  fecretes  it;  fuch  is  the  pus  laudabile 
or  common  matter,  the  variolous  matter,  veneieal 
matter,  catarrhous  matter,  and  many  others. 

5.  Thefe  matters  are  the  produdt  of  an  animal 
procefs ; they  are  fecreted  or  produced  from  the 
blood  by  certain  dil'eafed  motions  ot  the  extre- 
mities of  the  blood- veflels,  and  are  on  that  ac- 
count all  of  them  contagious ; for  if  a portion 
of  any  of  thefe  is  tranlmitted  into  the  circu- 
lation, or  perhaps  only  inferted  into  the  fkin,  or 
beneath  the  cuticle  of  a healthy  perfon,  its 
ftimulus  in  a certain  time  produces  the  fame  kind 
of  morbid  motions,  by  which  itfelfwas  produced; 
and  hence  a fimilar  kind  is  generated.  See  Se61. 
XXXIX.  6.  1. 

6.  It  is  remarkable,  that  many  of  thefe  con- 
tagious matters  are  capable  of  producing  a fimilar 
difeale  but  once ; as  the  lmall-pox  and  mealies; 
and  I fuppofe  this  is  true  of  all  thole  contagious 
difeafes,  which  are  fpontaneoufly  cured  by  nature 
in  a certain  time  ; for  if  the  body  was  capable  of 
receiving  the  difeale  a fecund  time,  the  patient 
mu  ft  perpetually  infe6t  himlelf  by  the  very  mat- 
ter, which  he  has  himlelf  produced,  and  is  lodged 
about  him ; and  hence  he  could  never  become 
free  from  the  difeafe.  Something  fimilar  fo  this 
is  feen  in  the  fecondary  fever  of  the  confluent 
fmall-pox ; there  is  a great  abl'orption  of  vario- 
lous matter,  a very  minute  part  of  which  would 

give 
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give  the  genuine  final  1-pox  to  another  perfon ; 
but  here  it  only  Simulates  the  fyftem  into  com- 
mon fever;  like  that  which  common  pus,  or 
any  other  acrid  material  might  occalion. 

7*  In  the  pulmonary  confumption,  where  com- 
mon matter  is  daily  abforbed,  an  irritative  fever 
only,  without  new  inflammation,  is  generally 
produced ; which  is  terminated  like  other  irrita- 
tive fevers  by  fweats  or  loofe  ftools.  Hence  it 
does  not  appear,  that  this  abforbed  matter  always 
acts  as  a contagious  material  producing  frefh 
inflammation  or  new  abfeefles.  Though  there  is 
reafon  to  believe,  that  the  flrtl  time  any  common  . 
matter  is  abforbed,  it  has  this  effedl,  but  not  the 
fecond  time,  like  the  variolous  matter  above  men- 
tioned. 

This  accounts  for  the  opinion,  that  the  pulmo- 
nary confumption  is  fometimes  infedtious,  which 
opinion  was  held  by  the  ancients,  and  continues 
in  Italy  at  prefent ; and  I have  myfelf  feen  three 
or  four  inftances,  where  a hufband  and  wife, 
who  have  flept  together,  and  have  thus  much 
received  each  other’s  breath,  who  have  infedted 
each  other,, and  both  died  in  confequencc  of  the 
original  taint  of  only  one  of  them.  This  alfo 
accounts  for  the  abfeefles  in  various  parts  of  the 
body,  that  are  fometimes  produced  after  the  in- 
oculated fmall-pox  is  terminated  ; for  this  fecond 
abforption  of  variolous  matter  adls  like  common 
matter,  and  produces  only  irritative  fever  in  thofe 

children. 
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children,  whole  eonftitutions  have  already  ex- 
perienced the  abforption  of  common  matter ; and 
inflammation  with  a tendency  to  produce  new 
ablcefles  in  thole,  whofe  eonftitutions  have  not 
experienced  the  abforptions  of  common  matter. 

It  is  probable,  that  more  certain  proofs  might 
have  been  found  to  fhew,  that  common  matter  is 
infectious  the  firft  time  it  is  absorbed,  tending  to 
produce  fimilar  abfeefies,  but  not  the  fecond  time 
of  its  abforption,  if  this  Tubject  had  been  at- 
tended to. 

8.  Thele  contagious  difeafes  are  very  nume- 
rous, as  the  plague,  lmall-pox,  chicken  pox, 
mealies,  lcarlet-fever,  pemphigus,  catarrh,  chin- 
cough,  venereal  dileafe,  itch,  trichoma,  tinea. 
The  infectious  material  does  not  teem  to  be  dif- 
fblved  by  the  air,  but  only  mixed  with  it  perhaps 
in  fine  powder,  which  loon  Tubfides  ; fence  many 
of  thefe  contagions  can  only. be  received  by  actual 
contact;  and  others  of  them  only  at  final  1 dis- 
tances from  the  infected  perfon;  as  is  evident  thorn 
many  perfons  having  been  near  patients  of'  the 
fmall-pox  without  acquiring  the  difeafe.  ■ 

The  reafon,  why  many  of  thefe  difeafes  are 
received  but  once,  and  others  repeatedly,  is  not; 
well  underfiood  ; it  appears  to  me,  that  the  con- 
fiitution  becomes  to  accuftomcd  to  the  flimuli  of 
thele  infections  materials,  by  having  once  experi- 
enced them,  that  though  irritative  motions,  as 
hectic  fevers,  may  again  be  produced  by  them, 
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yet  no  fenfation,  and  in  confequence  no  general 
inflammation  fucceeds ; as  difagreeable  fmells 
or  tafl.es  by  habit  ceafe  to  be  perceived  ; they 
continue  indeed  to  excite  irritative  ideas  on  the 
organs  of  ienfe,  but  thefe  are  not  fucceeded  by 
fenfation. 

There  are  many  irritative  motions,  which  were 
at  firft  iucceeded  by  lenlation,  but  which  by  fre- 
quent repetition  ceafe  to  excite  fenfation,  as  ex- 
plained inSeCt.  XX.  on  Vertigo.  And,  that  this 
circumftance  exifts  in  refpeCt  to  infectious  matter 
appears  from  a known  faCt ; that  nuries,  who 
have  had  the  fmall-pox,  are  liable,  to  experience 
frnall  ulcers  on  their  arms  by  the  contaCt  of 
variolous  matter  in  lifting  their  patients ; and 
that  when  patients,  who  have  formerly  had  the 
fmall-pox  have  been  inoculated  in  the  arm,  a 
phlegmon,  or  inflamed  fore,  has  fucceeded,  but 
no  fubfequent  fever.  Which  fhews,  that  the 
contagious  matter  of  the  fmall-pox  has  not  loft 
its  power  of  ftimulating  the  part  it  is  applied  to, 
but  that  the  general  fyftem  is  not  afFeCted  in  con- 
fequence. See  SeCtion  XII.  7-  6-  XIX.  JO. 

g.  From  the  accounts  of  the  plague,  virulent 
catarrh,  and  putrid  dyfentery,  it  teems  uncertain, 
whether  thefe  difeafes  are  experienced  more  than 
once;  but  the  venereal  difeafe  and  itch  are 
doubtlefs  repeatedly  infectious  ; and  as  thefe  dif- 
eafes are  never  cured  fpontaneoufly,  but  require 
medicines,  which  aCt  without  apparent  operation, 

fame 
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fome  have  fufpedted,  that  the  contagious  material 
produces  fimilar  matter  rather  by  a chemical 
change  of  the  fluids,  than  by  an  animal  pioceis^ 
and  that  the  fpeciflc  medicines  deftroy  their  virus 
by  chemically  combining  with  it.  This  opinion 
is  fuccel'sfully  combated  by  Mr.  Hunter,  in  his 
Treadle  on  Venereal  Diieafe,  Part  I.  c.  i. 

But  this  opinion  wants  the  fupport  of  analogy, 
as  there  is  no  known  procefs  in  animal  bodies, 
which  is  purely  chemical,  not  even  digeftion ; 
nor  can  any  of  thefe  matters  be  produced  by 
chemical  proccfles.  Add  to  this,  that  it  is  pio- 
bable,  that  the  infects,  obferved  in  the  puftules 
of  the  itch,  and  in  the  ftools  of  dyfenteric  pa- 
tients, are  the  confequences,  and  not  the  caufes 
of  thefe  difeafes.  And  that  the  fpeciflc  medi- 
cines, which  cure  the  itch,  and  lues  venerea, 
as  brimftone  and  mercury,  act  only  by  increafing 
the  abftirption  of  the  matter  in  the  ulcufoI.es 
of  thofe  difeafes,  and  thence  dil poling  them 
tp  heal ; which  would  otherwife  continue  to.' 
fpread. 

Why  the  venereal  difeafe,  and  itch,  and  tinea, 
or  fcald  head,  are  repeatedly  contagious,  while 
thole  contagions  attended  with  fever  can  be  re- 
ceived but  once,  feems  to  depend  on  their  being  - 
rather  local  difeafes  than  univerfal  ones,  and  are 
hence  not  attended  with  fever,  except  the  puru- 
lent fever  in  their  lalt  ftages,  when  the  patient  is 
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deftroyed  by  them.  On  this  account  the  whole 
of  the  fyftem  does  not  become  habituated  to 
thefe  morbid  actions,  fo  as  to  ceafe  to  be  affedted 
with  fenfation  by  a repetition  of  the  contagion. 
Thus  the  contagious  matter  of  the  venereal  dif- 
eafe,  and  of  the  tinea,  affedts  the  lymphatic 
glands,  as  the  inguinal  glands,  and  thofe  about  the 
roots  of  the  hair  and  neck,  where  it  is  arretted, 
but  does  not  teem  to  affedt  the  blood-veflels,  fince- 
no  fever  enfues. 

Hence  it  would  appear,  that  thefe  kinds  of 
contagion  are  propagated  not  by  means  of  the^ 
circulation,  but  by  fympathy  of  diftant  parts  with 
each  other ; fince  if  a diftant  part,  as  the  palate, 
fhould  be  excited  by  fenfitive  afi'oeiation  into  the 
fame  kind  of  motions,  as  the  parts  originally 
afFedted  by  the  contact  of  infedtious  matter  ; that 
diftant  part  will  produce  the  fame  kind  of  infedti- 
ous matter;  for  every  feGretion  from  the  blood  is 
formed  from  it  by  the  peculiar  motions  of  the 
fine  extremities  of  the  gland,  which  fecretes  it; 
the  various  fecreted  fluids,  as  the  bile,  faliva,  gaf- 
tric  juice,  not  previoufly  exifting,  as  fuch,  in  the 
blood-veflels. 

And  this  peculiar  fympathy  between  the  geni- 
tals and  the  throat,  owing  to  fenfitive  aflbeiation, 
appears  not  only  in  the  produdtion  of  venereal 
ulcers  in  the  throat,  but  in  a variety  of  other  in- 
stances, as  in  the  mumps,  in  the  hydrophobia, 
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fonie  coughs,  ttrangulation,  the  production  of  the 
beard,  change  of  voice  at  puberty.  Which  are 
further  deferibed  in  Clafs  IV.  1.  2.  /• 

To  evince  that  the  production  of  fuch  large 
- quantities  of  contagious  matter,  as  are  feen  in 
tome  variolous  patients,  fo  as  to  cover  the  whole 
thin  al  moil  with  puttules,  docs  not  arife  from  any 
chemical  fermentation  in  the  blood,  but  that  it  is 
owing  to  morbid  motions  of  the  fine  extremities 
of  the  capillaries,  or  glands,  whether  thefe  be 
ruptured  or  not,  appears  from  the  quantity  of  this 
mutter  always  corresponding  with  the  quantity  of 
the  fever i that  is,  with  the  violent  exertions  of 
thofe  glands  and  capillaries,  which  are  the  termi- 
nations of  the  arterial  fyftem. 

The  truth  of  this  theory  is  evinced  further  by  a 
circumftance  oblerved  by  Mr.  J.  Hunter,  in  his 
Treatife  on  Venereal  Difeafe ; that  in  a patient, 
who  was  inoculated  for  the  fmall-pox,  and  who 
appeared  afterwards  to  have  been  previoufly  in- 
fected with  the  meatles,  the  progrefs  of  the  fmall- 
pox  was  delayed  till  the  meatles  had  run  their 
courfe,  and  that  then  the  fmall-pox  went  through 
its  ufual  periods. 

Two  timilar  cafes  fell  under  my  care,  which  I 
fhall  here  relate,  as  it  confirms  that  of  Mr. 
Hunter,  and  contributes  to  illuflrate  this  part  of 
the  theory  of  contagious  difeafes.  I have  tranf- 
cribed  the  particulars  from  a letter  of  Mr.  Light- 
wood,  of  Yoxal,  the  furgeon  who  daily  attended 
vol.  n.  G them. 
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them,  and  at  my  requeft,  after  I had  feen  them, 
kept  a kind  of  journal  of  their  cafes. 

Mifs  H.  and  Mifs  L.  two  filters,  the  one  about 
four  and  the  other  about  three  years  old,  were 
inoculated  Feb.  7,  1791-  On  the  10th  there 
was  a rednefs  on  both  arms  difcernible  by  a glafs. 
On  the  11th  their- 'arms  were  fo  much  inflamed, 
as  to  leave  no  doubt  of  the  infedtion  having  taken 
place.  On  the  12th  lefs  appearance  of  inflame 
mation  on  their  arms.  In  the  evening  Mifs  L. 
had  an  eruption,  which  refembled  the  meafles. 
On  the  J3th  the  eruption  on  Mifs  L.  was  very 
full  on  the  face  and  breafl,  like  the  meafles,  with 
conflderable  fever.  It  was  now  known,  that  the 
meafles  were  in  a farm  houfe  in  the  neighbour- 
hood. Mifs  H.’s  arm  lefs  inflamed  than  yefler- 
day.  On  the  14th  Mifs  L.’s  fever  great,  and  the 
eruption  univerfal.  The  arm  appears  to  be 
healed.  Mifs  H.’s  arm  fomewhat  redder.  They 
were  now  put  into  feparate  rooms.  On  the  15th 
Mifs  L.’s  arms  as  yefterday.  Eruption  continues. 
Mifs  H.’s  arms  have  varied  but  little.  lflth3  the 
eruptions  on  Mifs  L.  are  dying  away,  her  fever 
gone.  Begins  to  have  a little  rednefs  in  one  arm 
at  the  place  of  inoculation.  Mifs  H.’s  arms  get 
redder,  but  the  has  no  appearance  of  complaint. 
20th,  Mifs  L.’s  arms  have  advanced  flowly  till 
this  day,  and  now  a few  puftules  appear.  Mifs 
H.’s  arm  has  made  little  progrefs  from  the  1 6th 
to  this  day,  and  now  flie  has  fome  fever.  2lfl, 
3 Mifs 
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Mifs  L.  as  yeflerday.  Mifs  II.  has  much  inflam- 
mation, and  an  increafe  of  the  red  circle  on  one 
arm  to  the  fize  of  half-a- crown,  and  had  much 
fever  at  night,  with  fetid  breath.  2 2d,  Mifs  L.’s 
puftules  continue  advancing.  Mils  H.’s  inflam- 
mation of  her  arm  and  red  circle  increafes.  A 
few  red  fpots  appear  in  different  parts  with  feme 
degree  of  fever  this  morning.  23d,  Mifs  L.  has 
a larger  crop  of  puftules.  Mifs  H.  has  fmall 
puftules  and  great  inflammation  of  her  arms, 
with  but  one  puftule  likely  to  fuppurate.  After 
this  day  they  gradually  got  well,  and  the  puftules 
difappeared. 

In  one  of  thefe  cafes  the  meafles  went  through 
their  common  courfe  with  milder  fymptoms  than 
ufual,  and  in  the  other  the  meafly  contagion 
feemed  juft  fufficient  to  flop  the  progrefs  of 
variolous  contagion,  but  without  itfelf  throwing 
the  conftitution  into  any  diforder.  At  the  fame 
time  both  the  meafles  and  fmall-pox  feem  to 
have  been  rendered  milder.  Does  not  this  give 
an  idea,  that  if  they  were  both  inoculated  at  the 
fame  time,  that  neither  of  them  might  affedt  the 
patient  ? 

From  thefe  cafes  I contend,  that  the  contagious 
matter  of  thefe  difeafes  does  not  affedt  the  con- 
ftitution by  a fermentation,  or  chemical  change 
of  the  blood,  becaufe  then  they  muft  have  pro- 
ceeded together,  and  have  produced  a third 
fomething,  not  exadlly  fimilar  to  either  of  them : 

G 2 but 


DISEASES  Sect.  XXXIII.  2.  10. 


*4 

but  that  they  produce  new  motions  of  the  cuta- 
neous terminations  of  the  blood- veffels,  which 
for  a time  proceed  daily  with  increafing  activity, 
like  fome  paroxyfms  of  fever,  till  they  at  length 
fecrete  or  form  a limilar  poifon  by  thefe  unna- 
tural adtions. 

Now  as  in  the  mealies  one  kind  of  unnatural 
motion  takes  place,  and  in  the  fmall-pox  another 
kind,  it  is  eafy  to  conceive,  that  thefe  different 
kinds  of  morbid  motions  cannot  exifl  together ; 
and  therefore,  that  that  which  has  firft  begun 
will  continue  till  the  lyflein  becomes  habituated 
to  the  ftimulus  which  occalions  it,  and  has  ccafed 
to  be  thrown  into  adtion  by  it;  and  then  the 
other  kind  of  flimulus  will  in  its  turn  produce 
fever,  and  new  kinds  of  motions  peculiar  to 
itfelf. 

10.  On  further  confidering  the  adtion  of  con- 
tagious matter,  fince  the  former  part  of  this  work 
was  fent  to  theprefsj  where  I have  afferted,  in 
Sedt.  XXII.  4.  3.  that  it  is  probable,  that  the 
variolous  matter  is  diffufea^  through  the  blood  ; 
I prevailed  on  my  friend  Mr.  Power,  lurgeon  at 
Bofworth,  in  Leiceflerfhire,  to  try,  whether  the 
fmall-pox  could  be  inoculated  by  uling  the  blood 
of  a variolous  patient  inftead  of  the  matter  from 
the  puflules ; as  I thought  fuch  an  experiment 
might  throw  fome  light  at  leaft  on  this  intereft- 
ing  fubjedt.  'The  following  is  an  extradl  from 
his  letter : — 

“ March 
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« March  11,  1 7Q3.  I inoculated  two  children, 
who  had  not  had  the  final  1-pox,  with  blood; 
which  was  taken  from  a patient  on  the  fecond 
da)  after  the  eruption  commenced,  and  before  it 
was  completed.  And  at  the  fame  time  I inocu- 
lated my  (elf  with  blood  from  the  fame  perfon, 
in  order  to  compare  the  appearances,  which 
might  arife  in  a perfon  liable  to  receive  the 
infe&ion,  and  in  one  not  liable  to  receive  it.  On 
the  fame  day  I inoculated  four  other  children 
liable  to  receive  the  infedtion  w th  blood  taken 
from  another  perfon  on  the  fourth  day  after  the 
commencement  of  the  eruption.  The  patients 
from  whom  the  blood  was  taken  had  the  difeafe 
mildly,  but  had  the  molt  puftules  of  any  I could 
fele£t  from  twenty  inoculated  patients  ; and  as 
much  of  the  blood  was  infinuated  under  the 
cuticle  as  I could  introduce  by  elevating  the  fkin 
without  drawing  blood  ; and  three  or  four  fuch 
pundtures  were  made  in  each  of  their  arms,  and 
the  blood  was  ufed  in  its  fluid  itate. 

“ A. s the  appearances  in  all  thefe  patients,  as 
well  as  in  myfelf,  were  fimilar,  I thall  only  men- 
tion them  in  general  terms.  March  13.  A flight 
fubcuticular  dilcoloration,  with  rather  a livid 

i.  k 

appearance,  without  forenefs  or  pain,  was  vifible 
in  them  all,  as  well  as  in  my  own  hand.  15.  The 
difcol oration  fomewhat  lefs,  without  pain  or  fore- 
nets.  Some  patients  inoculated  on  the  fame  day 
with  variolous  matter  have  confiderable  infiam- 
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mation.  17.  The  difcol oration  is  quite  gone  in 
them  all,  and  from  my  own  hand,  a dry  mark 
only  remaining.  And  they  were  all  inoculated 
on  the  18th,  with  variolous  matter,  which  pro- 
duced the  difeafe  in  them  all.” 

Mr.  Power  afterwards  obferves,  that,  as  the 
patients  from  whom  the  blood  was  taken  had 
the  difeafe  mildly,  it  may  be  fuppofed,  that 
though  the  contagious  matter  might  be  mix- 
ed with  the  blood,  it  might  Hill  be  in  too 
dilute  a Hate  to  convey  the  infection  ; but  adds  at 
the  fame  time,  that  he  has  diluted  recent  matter 
with  at  leaft  five  times  its  quantity  of  water,  and 
which  has  ftill  given  the  infedtion ; though  he 
has  fometimes  diluted  it  fo  far  as  to  fail. 

The  following  experiments  were  inftituted  at 
my  requeft  by  my  friend  Mr.  Hadley,  lurgeon  in 
Derby,  to  afcertain  whether  the  blood  of  a per- 
fon  in  the  fmall-pox  be  capable  of  communicat- 
ing the  difeafe.  “ Experiment  ift.  Odtober  18th, 
1793.  I took  fome  blood  from  a vein  in  the 
arm  of  a perfon  who  had  the  fmall-pox,  on  the 
fecond  day  of  the  eruption,  and  introduced  a 
fmall  quantity  of  it  immediately  with  the  point 
of  a lancet  between  the  fcarf  and  true  fkin  of  the 
right  arm  of  a boy  nine  years  old  in  two  or  three 
different  places ; the  other  arm  was  inoculated 
with  variolous  matter  at  the  fame  time. 

“ 19th.  The  pundtured  parts  of  the  right  arm 
were  furrounded  with  fome  degree  of  fubcuti- 

cular 
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cular  inflammation.  20th.  The  inflammation 
more  confiderable,  with  a flight  degree  of  itching, 
but  no  pain  upon  prefTure.  21  ft.  Upon  exa- 
mining the  arm  this  day  with  a lens,  I found 
the  inflammation  lefs  extenfive,  and  the  lednefs 
changing  to  a deep  yellow  or  orange-colour. 
22d.  Inflammation  nearly  gone.  23d.  Nothing 
remained,  except  a flight  difcoloration  and  a little 
fcurfy  appearance  on  the  pundtures.  At  the 
fame  time  the  inflammation  of  the  arm  inoculated 
with  variolous  matter  was  increafing  fad,  and  he 
had  the  difeafe  mildly  at  the  ufual  time. 

“ Experiment  2d.  1 inoculated  another  child 

at  the  fame  time  and  in  the  fame  manner,  with 
blood  taken  on  the  firft  day  of  the  eruption  ; but 
as  the  appearance  and  effedts  were  fimilar  to  thofe 
in  the  preceding  experiment,  I fhall  not  relate 
them  minutely. 

“ Experiment  3d.  Odtober  20th.  Blood  was 
taken  from  a perfon  who  had  the  fmall-pox,  011 
the  third  day  of  the  eruption,  and  on  the  lixth 
from  the  commencement  of  the  eruptive  fever. 
I introduced  fome  of  it  in  its  fluid  date  into  both 
arms  of  a boy  feven  years  old.  21.  There  ap- 
peared to  be  fome  inflammation  under  the  cuticle, 
where  the  pundtures  were  made.  22d.  Inflam- 
mation more  condderable.  23d.  On  this  day  the 
inflammation  was  fomewhat  greater,  and  the  cu- 
ticle rather  elevated. 

“ 24th.  Inflammation  much  lefs,  and  only  a 
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brown  or  orange-colour  remai ned.  2 7th . Scarcely 
any  difcoloralion  left.  On  tnis  day  lie  was  inocu- 
lated with  variolous  matter,  the  progrelsof  the  in- 
fection went  on  in  the  ufual  way,  and  he  had  the 
finall-pox  very  favourably. 

cc  At  this  time  I was  requeued  to  inoculate  a 
young  perfon,  who  was  thought  to  have  had  the 
finall-pox,  but  his  parents  were  not  quite  certain; 
in  one  arm  I introduced  variolous  matter,  and  in 
the  other  blood,  taken  as  in  experiment  3d.  On 
the  fecond  day  after  the  operation,  the  punctured 
parts  were  inflamed,  though  I think  the  arm  in 
which  I had  inferted  variolous  matter  was  rather 
more  fo  than  the  other.  On  the  third  the  in- 
flammation was  increafed,  and  looked  much  the 
fame  as  in  the  preceding  experiment.  4th.  The. 
inflammation  was  much  diminifhed,  and  on  the 
5th  almoft  gone.  He  was  expofed  at  the  fame 
time  to  the  natural  infection,  but  has  continued 
perfectly  well. 

« I have  frequently  obferved  (and  believe  moll 
practitioners  have  done  the  fame),  that  if  vario- 
lous matter  be  inferted  in  the  arm  of  a perfon 
who  has  previoufly  had  the  fmall-pox,  the 
inflammation  on  the  fecond  or  third  day  is  much 
greater,  than  if  they  had  not  had  the  dileale,  but 
on  the  fourth  or  fifth  it  disappears. 

, <*  On  the  23d  I introduced  blood  into  the  arms 
of  three  more  children,  taken  on  the  third  and 
fourth  days  of  the  eruption.  The  appearances 
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were  much  the  fame  as  mentioned  in  experiments 
firll:  ancj  third.  They  were  afterwards  inoculated 
with  variolous  matter,  and  had  the  diieafe  m the 
regular  way. 

“ The  above  experiments  were  made  with 
blood  taken  from  a fmall  vein  in  the  hand  or  toot 
of  three  or  four  different  patients,  whom  I had  at 
that  time  under  inoculation.  They  were  feledted 
from  160,  as  having  the  greateft  number  of  puf- 
tules.  The  part  was  wafned  with  warm  water 
before  the  blood  was  taken,  to  prevent  the  pof- 
fibility  of  any  matter  being  mixed  with  it  Horn 

the  fur  face.” 

Shall  we  conclude  from  hence,  that  the  vari- 
olous matter  never  enters  the  blood-veffels  ; but 
that  the  morbid  motions  of  the  velfels  of  the  Ikin 
around  the  infertion  of  it  continue  to  incieafe  in 
a larger  and  larger  circle  for  fix  or  teven  days; 
that  then  their  quantity  of  morbid  adticn  be- 
comes great  enough  to  produce  a fever- fit,  and  to 
affedt  the  ftomach  by  affociation  of  motions  ? and 
finally,  that  a fecond  affociation  of  motions  is 
produced  between  the  ftomach  and  the  othei 
parts  of  the  lkin,  inducing  them  into  morbid  ac- 
tions limilar  to  thofe  of  the  circle  round  the  in- 
fertion of  the  variolous  matter  ? Many  more 
experiments  and  obfervations  are  lequned  be- 
fore this  important  qucftion  can  be  fatisfacloiily 
anfwered. 

It  may  be  adduced,  that  as  the  matter  inferted 
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into  the  fkin  of  the  arm  frequently  fwells  the 
lymphatic  in  the  axilla,  that  in  that  circumftance 
it  feems  to  be  there  arrefted  in  its  progrefs,  and 
cannot  be  imagined  to  enter  the  blood  by  that 
lymphatic  gland  till  the  fwelling  of  it  fubfides. 
Some  other  phenomena  of  the  difeale  are  more 
eafily  reconcileable  to  this  theory  of  fympathetic 
motions  than  to  that  of  abforption ; as  the  time 
taken  up  between  the  infertion  of  the  matter,  and 
the  operation  of  it  on  the  fyflem,  as  mentioned 
above.  For  the  circle  around  the  infertion  is 
feen  to  increafe,  and  to  inflame  ; and  I believe, 
undergoes  a kind  of  diurnal  paroxyfm  of  torpor 
and  palenefs  with  a fucceeding  increafe  of  a£lion 
and  colour,  like  a topical  fever- fit.  Whereas  if 
the  matter  is  conceived  to  circulate  for  fix  or  fe- 
ven  days  with  the  blood,  without  producing  dis- 
order, it  ought  to  be  rendered  milder,  or  the 
blood-veffels  more  familiarized  to  its  acrimony. 

It  is  much  eafier  to  conceive  from  this  doc- 
trine of  affociated  or  fympathetic  motions  of  dif- 
tant  parts  of  the  fyftem,  how  it  happens,  that 
the  variolous  infection  can  be  received  but  once, 
as  before  "explained ; than  by  fuppofing,  that  a 
change  is  effeded  in  the  mafs  of  blood  by  any 
kind  of  fermentative  procefs. 

The  curious  circumftance  of  the  two  conta- 
gions of  fmall-pox  and  meafles  not  acting  at  the 
fame  time,  but  one  of  them  refling  or  fufpending 
its  a&ion  till  that  of  the  other  ceafes,  may  be 

much 


Sect.  XXXIII.  3.  10.  OF  SENSATION.  91 

much  eafier  explained  from  fympathetic  or  afl'o- 
cialed  actions  of  the  infeded  part  with  other  parts 
of  the  fyftem,  than  it  can  from  fuppofmg  the 
two  contagions  to  enter  the  circulation. 

The  fkin  of  the  face  is  fubjed  to  more  fre- 
quent viciffitudes  of  heat  and  cold,  from  its  ex- 
pofure  to  the  open  air,  and  is  in  confequence 
more  liable  to  fenfitive  affociation  with  the  fto- 
mach  than  any  other  part  of  the  furface  of  the 
body,  becaufe  their  adions  have  been  more  fre- 
quently thus  affociated.  Thus  in  a furfeit  from 
drinking  cold  water,  when  a perfon  is  very  hot 
and  fatigued,  an  eruption  is  liable  to  appear  on 
the  face  in  confequence  of  this  fympathy.  In 
the  fame  manner  the  rofy  eruption  on  the  faces 
of  drunkards  more  probably  arifes  from  the  fym- 
pathy of  the  face  with  the  ftomach,  rather  than 
between  the  face  and  the  liver,  as  is  generally 
fuppofed. 

This  fympathy  between  the  ftomach  and  the 
fkin  of  the  face  is  apparent  in  the  eruption  of  the 
fmall-pox ; tlnce,  where  the  difeafe  is  in  confi- 
derable  quantity,  the  eruption  on  the  face  firft 
fucceeds  the  ficknefs  of  the  ftomach.  In  the  na- 
tural difeafe  the  ftomach  teems  to  be  frequently 
primarily  affeded,  either  alone  or  along  with  the 
tontils,  as  the  matter  feems  to  be  only  diffufed  in 
the  air,  and  by  being  mixed  with  the  faliva,  or 
mucus  of  the  tontils,  to  be  fwallowed  into  the 
ftomach. 
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After  fome  clays  the  irritative  circles  of  motions 
become  difordered  by  this  new  dimulus,  which 
adts  upon  the  mucous  lining  of  the  ftomach  ; and 
ficknefs,  vertigo,  and  diurnal  fever  fucceed. 
Thefe  difordered  irritative  motions  become  daily 
increafed  for  two  or  three  days,  and  then  by  their 
increaled  adlion  certain  fenfitive  motions,  or  in- 
flammation, is  produced,  and  at  the  next  cold 
fit  of  fever,  when  the  ftomach  recovers  from  its 
torpor,  an  inflammation  of  the  external  tkin  is 
formed  in  points  (which  afterwards  fuppurate), 
by  fenfitive  affociation,  in  the  fame  manner  as  a 
cough  is  produced  in  confequence  of  expofing 
the  feet  , to  cold,  as  deferibed  in  Sect.  XXV. 
].  1.  and  Clafs  IV.  2.  J.  7-  If  the  inoculated 
fkin  of  thq  arm,  as  far  as  it  appears  inflamed^  was 
to  be  cut  out,  or  deftroyed  by  cauftic,  before  the 
fever  commenced,  as  fuppofe  on  the  fourth  day 
after  inoculation,  would  this  prevent  the  difeafe  ? 
as  it  is  fuppofed  to  prevent  the  hydrophobia. 

III.  l.  Where  the  new  veflels,  and  enlarged 
old  ones,  which  conftitute  inflammation,  are  not 
fo  hafiily  di  ft  ended  as  to  burfl,  and  form  a new 
kind  of  gland  for  the  fecretion  of  matter,  as  above 
mentioned  ; if  fuch  circumftances  happen  as  di- 
miniih  the  painful  fenfation,  the  tendency  to 
growth  ceafes,  and  by  and  by  an  abforption  com- 
mences, not  only  of  the  fuperabundant  quantity 
of  fluids  depofited  in  the  inflamed  part,  but  of 

the 
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the  folids  likewife,  and  this  /even  of  the  hardeft 
kind. 

Thus  during  the  growth  of  the  fecond  fet  of 
teeth  m children,  the  roots  ol  the  tint  let  are  to- 
tally abi orbed,  till  at  length  nothing  of  them  re- 
mains but  the  crown  ; though  a few  weeks  be- 
fore, if  they  are  drawn  imttiaturely,  their  roots 
are  found  complete.  Similar  to  this  Mr.  Hunter 
lias  obferved,  that  where  a dead  piece  of  bone  is 
to  exfoliate,  or  to  feparate  from  a living  one, 
the  dead  part  does  not  putrefy,  but  remains 
perfectly  found,  while  the  fuffe.ee  of  the  living 
part  of  the  bone,  which  is  in  contact  with  the 
dead  part,  becomes  abforbed,  and  thus  effects  its 
feparation.  Med.  Comment.  Edinb.  V.  1.425. 
In  the  fame  manner  the  calcareous  matter  of 
gouty  concretions,  the  coagulable  lymph  depofit- 
ed  on  inflamed  membranes  in  rheumatifm  and 
extravafated  blood  become  abforbed ; which  are 
all  as  folid  and  as  indiffol  able  materials  as  the 
new  veffels  produced  in  inflammation. 

This  abforption  of  the  new  veffels  and  depo- 
iited  fluids  of  inflamed  parts  is  called  refolution  : 
it  is  produced  by  firft  ufing  fuch  internal  means 
as  decreafe  the  pain  of  the  part,  and  in  confe- 
quence  its  new  motions,  as  repeated  bleeding, 
cathartics,  diluent  potations,  and  warm  bath.  ; 

After  the  veffels  are  thus  emptied,  and  the  ab- 
forption of  the  new  veffels  and  deponted  fluids,  is 

evidently 
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evidently  begun,  it  is  much  promoted  by  Simu- 
lating the  part  externally  by  folutions  of  lead,  or 
other  metals,  and  internally  by  the  ,bark,  and 
fmall  dofes  of  opium.  Hence  when  an  ophthal- 
my  begins  to  become  paler,  any  acrid  eye-water, 
as  a folution  of  fix  grains  of  white  vitriol  in  an 
ounce  of  water,  haftens  the  abforption,  and  clears 
the  eye  in  a very  fhort  time.  But  the  fame  ap- 
plication ufed  a few  days  fooner  would  have  in- 
creafed  the  inflammation.  Hence  after  evacua- 
tion opium  in  fmall  dofes  may  contribute  to  pro- 
mote the  abforption  of  fluids  depofited  on  the 
brain,  as  obferved  by  Mr.  Bromfield  in  his  trea- 
tife  of  furgery. 

2.  Where  an  abfcefs  is  formed  by  the  rupture 
of  thefe  new  veflels,  the  violence  of  inflamma- 
tion ceafes,  and  a new  gland  feparates  a material 
called  pus:  at  the  fame  time  a lefs  degree  of  in- 
flammation produces  new  veflels  called  vulgarly 
proud  flefh  ; which,  if  no  bandage  confines  its 
growth,  nor  any  other  circumflance  promotes  ab- 
forption in  the  wound,  would  rife  to  a great 
height  above  the  ufual  fize  of  the  part. 

Hence  the  art  of  healing  ulcers  confifis  in  pro- 
ducing a tendency  to  abforption  in  the  wound 
greater  than  the  depofition.  Thus  when  an  ill- 
conditioned  ulcer  feparates  a copious  and  thin 
difcharge,  by  the  ufe  of  any  flimulus,  as  of  falls 
of  lead,  or  mercury,  or  copper  externally  applied, 

the 
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the  difeharge  becomes  diminifhed  in  quantity, 
and  becomes  thicker,  as  the  thinner  parts  are  firft 
abforbed. 

To  which  in  ulcerations  of  the  lungs,  and  in 
fome  catarrhs,  a pertinacious  abftinence  from 
fluids  has  been  recommended,  as  well  as  in  drop- 
fies,  and  diabetes,  which  in  the  former  as  well  as 
in  the  latter,  may  have  a tendency  to  increafe 
abforption  from  the  affedted  parts,  and  may  thus 
be  moderately  employed  with  advantage;  but 
may  have  a dangerous  tendency  if  ufed  to  an 
extreme,  by  inducing  too  great  third:,  and  con- 
fequent  fever  or  inflammation.  Lower  de  Ca- 
tarrhis.  Davidfon  on  Pulmonary  Syftem.  Rollo 
on  Diabetes. 

But  nothing  fo  much  contributes  to  increafe 
the  abforption  in  a wound  as  covering  the  whole 
limb  above  the  fore  with  a bandage,  which  fhould 
be  fpread  with  fome  plafter,  as  with  emplaftrum 
de  minio,  to  prevent  it  from  flipping.  By  this 
artificial  tightnefs  of  the  fkin,  the  arterial  pulfa- 
tions  ad!  with  double  their  ufual  power  in  pro- 
moting the  afeending  current  of  the  fluid  in  the 
valvular  lymphatics.  N 

Internally  the  abforption  from  ulcers  fhould 
be  promoted  firfl  by  evacuation,  then  by  opium, 
bark,  mercury,  ft  eel. 

3.  Where  the  inflammation  proceeds  with 
greater  violence  or  rapidity,  that  is,  when  by  the 

painful 
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painful  fen fation  a more  inordinate  activity  of  the 
organ  is  produced,  and  by  this  great  activity  an 
additional  quantity  of  painful  fenfation  follows  in 
an  increafing  ratio,  till  the  whole  of  the  fenforial 
power,  or  fpirit  of  animation,  in  the  part  becomes 
exhaufted,  a mortification  enfues,  as  in  a.  car- 
buncle, in  inflammations  of  the  bowels,  in  the 
extremities  of  old  people,  or  in  the  limbs  of  thole 
who  are  brought  near  a fire  after  having  been 
much  benumbed  with  cold.  And  from  hence  it 
appears,  why  weak  people  are  more  fubjeet  to 
mortification  than  ftrong  ones,  and  why  in  weak 
perlons  lefs  pain  will  produce  mortification, 
namely,  becaufe  the  fenforial  power  is  iooner  ex- 
haufted by  any  excefs  of  adtivity.  I remember  fee- 
ing a gentleman  who  had  the  preceding  day  travel- 
led two  ftages  in  a chaife  with  what  he  termed  a 
bearable  pain  in  his  bowels  ; which  when  1 faw 
him  had  ceafed  rather  fuddenly,  and  without  a 
paftage  through  him ; his  pulfe  was  then  weak, 
though  not  very  quick  ; but  as  nothing  which  he 
fwallowed  would  continue  in  his  ftomach  many 
minutes,  I concluded  that  the  bowel  was  morti- 
fied ; he  died  on  the  next  day.  It  is  ufual  for 
patients  finking  under  the  fmall-pox  with  morti- 
fied puftules,  and  with  purple  fpots  intermixed, 
to  complain  of  no  pain,  but  to  fay  they  are  pretty 
well  to  the  laft  moment. 


Recapitulation. 
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Recapitulation. 


IV.  When  the  motions  of  any  part  of  the  fyf- 
tem,  in  confequence  of  previous  torpor,  are  per- 
formed with  more  energy  than  in  the  irritative 
fevers,  a di (agreeable  fenfation  is  produced,  and 
new  actions  of  fome  part  of  the  fyftem  commence 
in  confequence  of  this  fenfation  conjointly  with 
the  irritation  : which  motions  conftitute  inflam- 
mation. If  the  fever  be  attended  with  a Arons: 
pulfe,  as  in  pleurify,  or  rheumatifm,  it  is  termed 
fynocha  fenfltiva,  or  fenfitive  fever  with  Arong 
pulfe  ; which  is  ufually  termed  inflammatory  fe- 
ver. If  it  be  attended  with  weak  pulfe,  it  is 
termed  typhus  fenfltivus,  or  fenfltive  fever  with 
weak  pulfe,  or  typhus  gravior,  or  putrid  malig- 
nant fever. 

The  fynocha  fenfltiva,  or  fenfltive  fever  with 
Arong  pulfe,  is  generally  attended  with  fome  to- 
pical inflammation,  as  in  peripneumony,  hepa- 
titis, and  is  accompanied  with  much  coagulable 
lymph,  or  flze;  which  rifes  to  the  furface  of  the 
blood,  when  taken  into  a bafon,  as  it  cools ; and 
which  is  believed  to  be  the  increafed  mucous  fe- 
cretion  from  the  coats  of  the  arteries,  infpiflated 
by  a greater  abforption  of  its  aqueous  and  faline 

pai  t,  and  perhaps  changed  by  its  delay  in  the 
circulation. 


I he  typhus  fenfltivus,  or  fenfltive  fever  with 
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weak  pulfe,  is  frequently  attended  with  delirium, 
which  is  caufed  by  the  deficiency  of  the  quantity 
of  fenforial  power,  and  with  variety  of  cutaneous 
eruptions. 

Inflammation  is  caufed  by  the  pains  occafioned 
by  excels  of  adlion,  and  not  by  thofe  pains  which 
are  occalioned  by  defedl  of  adtion.  Thefe  m,or- 
bid  ad'tions,  which  are  thus  produced  by  two  fen- 
forial powers,  viz.  by  irritation  and  fenfation, 
fecrete  new  living  fibres,  which  elongate  the  old 
veffels,  or  form  new  ones,  and  at  the  fame  time 
much  heat  is  evolved  from  thefe  combinations. 
By  the  rupture  of  thefe  veffels,  or  by  a new  con- 
flrudtion  ot  their  apertures,  purulent  matters  are 
fecreled  of  various  kinds  ; which  are  infedfious 
the  firft  time  they  are  applied  to  the  fkin  beneath 
the  cuticle,  or  fwallowed  with  the  faliva  into  the 
flomach.  This  contagion  adts  not  by  its  being 
abforbed  into  the  circulation,  but  by  the  fympa- 
thies,  or  affociated  adtions,  between  the  part  firft 
ftimulated  by  the  contagious  matter  and  the  other 
parts  of  the  fyftem.  Thus  in  the  natural  fmall- 
pox  the  contagion  is  fwallowed  with  the  faliva, 
and  by  its  flimulus  inflames  the  flomach  ; this 
variolous  inflammation  of  the  flomach  increafes 
every  day,  like  the  circle  round  the  pundture  of 
an  inoculated  arm,  till  it  becomes  great  enough 
to  diforder  the  circles  of  irritative  and  fenfitive 
motions,  and  thus  produces  fever  fits,  with  fick- 
nefs  and  vomiting.  Laflly,  after  the  cold  parox- 

yfm, 
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yfm,  or  fit  of  torpor,  of  the  ftomach  has  increafed 
for  two  or  three  fucceflive  days,  an  inflammation 
of  the  thin  commences  in  points  ; which  generally 
firft  appear  upjon  the  face,  as  the  aflbciated  ac- 
tions between  the  fkin  of  the  face  and  thaf*of  the 
ftomach  have  been  more  frequently  exerted  toge- 
ther than  thofe  of  any  other  parts  of  the  external 
furface. 

Contagious  matters,  as  thofe  of  the  meafles  and 
fmall-pox,  do  not  adt  upon  the  fyftem  at  the 
lame  time ; but  the  progrefs  of  that  which  was 
laft  received  is  delayed,  till  the  adtion  of  the  for- 
mer infedtion  ceafes.  All  kinds  of  matter,  even 
that  from  common  ulcers,  are  probably  contagi- 
ous the  firft  time  they  are  inferted  beneath  the 
cuticle  or  fwallowed  into  the  ftomach ; that  is, 
as  they  were  formed  by  certain  morbid  actions  of 
the  extremities  of  the  veflfels,  they  have  the  power 
to  excite  fimilar  morbid  adtions  in  the  extremities 
of  other  veflels,  to  which  they  are  applied  ; and 
thefe  by  fympathy,  or  aflociations  of  motion,  ex- 
cite fimilar  morbid  adtions  in  diftant  parts  of  the 
fyftem,  without  entering  the  circulation;  and 
hence  the  blood  of  a patient  in  the  fmall-pox  will 
not  give  that  difeafe  by  inoculation  to  others. 

M/  hen  the  new  fibres  or  veflels  become  again 
abforbed  into  the  circulation,  the  inflammation 
ceafes  ; which  is  promoted,  after  fufficient  evacu- 
ations, by  external  ftimulants  and  bandages  : but 
where  the  action  of  the  veflels  is  very  great,  a 

H 2 mortifi- 
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mortification  of  the  part  is  liable  to  enfue,  owing 
to  the  exhaultion  of  fenforial  power ; which  how- 
ever occurs  in  weak  people  without  much  pain, 
and  without  very  violent  previous  inflammation  ; 
and,  like  partial  paralyfis,  may  be  efteemed  one 
mode  of  natural  death  of  old  people,  a part  dying 
before  the  whole. 
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DISEASES  OF  VOLITION. 

I.  i.  Volition  defined.  Motions  termed  involuntary  are  caufed 
by  volition.  Defires  oppofied  to  each  other.  Deliberation. 
Jfii  between  two  hay-cocks.  Saliva  fiwallowed  again ft  one's 

dejire.  Voluntary  motions  diflinguijhed firom  thofie  ajjociated 
with  fienfitive  motions.  2.  Pains  firom  excefs,  and  from  de- 
ficit of  motion.  No  pain  is  fielt  during  vehement  voluntary 

exertion ; as  in  cold  fits  ofi  ague,  labour-pains , Jlrangury , 
tenefimus,  vomiting,  refitlejjnefis  in  fevers , convuljion  of  a 
wounded  mufcle.  3.  Of  holding  the  breath  and  ficr earning 
in  pain ; why  fiwinc  and  dogs  cry  out  in  pain,  and  not 
fiheep  and  horfies.  Ofi  grinning  and  biting  in  pain  ; why 
mad  animals  bite  others.  4.  Epileptic  convulfions  explained , 
why  the  fits  begin  with  quivering  of  the  under  jaw,  biting 
the  tongue,  and  fietting  the  teeth ; why  the  convulfive  mo- 
tions are  alternately  relaxed.  'The  phenomenon  of  laughter 
explained.  Why  children  cannot  tickle  themf elves.  How 
fiome  have  died  from  immoderate  laughter.  5.  Ofi  catalep - 
tic  fipafims,  of  the  locked  jaw,  ofi  painful  cramps.  6.  Syn- 
cope explained.  Why  no  external  objects  are  perceived  in 
fiyncopc.  7 . Of  palfiy  and  apoplexy  from  violent  exertions. 
Cafe  of  Mrs.  Scot.  From  dancing , f eating,  fwimpiing. 
Oafe  of  Mr . Nairn.  Why  palfies  are  not  always  immedi- 
ately preceded  by  violent  exertions.  Pal fy  and  epilepfiy  from, 
difeafed  avers.  Why  the  right  arm  inore frequently  paraly- 
tic than  the  left.  How  paralytic  limbs  regain  their  motions. 

H 3 II.  Difieafies 
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II.  Difeafes  of  the  fcnfual  motions  from  excefs  or  dcfeft 
of  voluntary  exertion,  i . Madnefs.  2.  Diflingui/hed from 
delirium.  3.  JVhy  mankind  more  liable  to  infanity  than 
hi  utes.  Sufpicion.  Want  of  fioame , and  of  cleanlincfs. 
5.  They  bear  cold,  hunger , and  fatigue.  Charles  XU.  of 
Sweden.  6.  Pleafurable  delirium , and  infanity.  Child 
riding  onafick.  Pains  of  martyrdom  not  felt.  7.  Drop- 
fy.  8.  Inflammation  cured  by  infanity.  III.  1.  Pain  re- 
lieved by  reverie.  Reverie  is  an  exertion  of  voluntary  and 
fenfltive  motions.  2.  Cafe  of  reverie.  3.  Lady  Juppofed 
to  have  two  fouls.  4.  Methods  of  relieving  pain. 

^ ✓ / 

I.  1.  Before  we  commence  this  Se6tion  on 
Difeafed  Voluntary  Motions,  it  may  be  necefifary 
to  premife,  that  the  word  volition  is  not  ufed  in 
this  work  exadtly  in  its  common  acceptation. 
Volition  is  laid  in  Section  V.  .to  bear  the  fame 

- 

analogy  to  defire  and  averfion,  which  fenfation 
does  to  pleafure  and  pain.  -And  hence  that, 
when  defire  or  averfion  produces  any  acfiion  of 
the  mufcular  fibres,  or  of  the  organs  of  fenfe, 
it  is  termed  volition ; and  the  actions  pro- 
duced in  confequence  are  termed  voluntary  ac- 
tions. Whence  it  appears,  that  motions  of  our 
mufcles  or  ideas  may  be  produced  in  confequence 
of  defire  or  averfion  without  our  having  the  power 
to  prevent  them,  and  yet  thefe  motions  may  be 
termed  voluntary,  according  to  our  definition  of 
the  word ; though  in  common  language  they 
would  be  called  involuntary. 

The  objedts  of  defire  and  averfion  are  general- 
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ly  at  a diflance,  whereas  thofe  of  pleafure  and 
pain  are  immediately  adting  upon  our  organs. 
Hence,  before  defire  or  averfion  is  exerted,  fo  as 
to  caufe  any  adlions,  there  is  generally  time  for 
deliberation  ; which  confifis  in  difeovering  the 
means  to  obtain  the  objedt  of  defire,  or  to  avoid 
the  objedt  of  averfion  ; or  in  examining  the  good 
or  bad  confequences,  which  may  relult  fiom 
them.  In  this  cafe  it  is  evident,  that  we  have 
a power  to  delay  the  propofed  adtion,  or  to  pei  foim 
it;  and  this  power  of  choofmg,  whether  we  fhall 
adt  or  not,  is  in  common  language  expreffed  by 
the  word  volition,  or  will.  Whereas  in  this 
work  the  word  volition  means  limply  the  adtive 
Hate  of  the  fenforial  faculty  in  producing  motion 
in  confequence  of  defire  or  averfion  : whether 
we  hav<5  the  power  of  reftraining  that  adtion,  or 
not;  that  .is,  whether  we  exert  any  adtions  in 
confequence  of  oppofite  defires  or  averfions  or 
not. 

For  if  the  objedts  of  defire  or  averfion  are  pre- 
fent,  there  is  no  necellity  to  invefiigate  or  com- 
pare the  means  of  obtaining  them,  nor  do  we  al- 
ways deliberate  about  their  confequences  ; that  is, 
no  deliberation  neceffarily  intervenes,  and  in 
confequence  the  power  of  choofing  to  adt  or  not 
is  not  exerted.  It  is  probable,  that  this.two-fold 
life  of  the  word  volition  in  all  languages  has  con- 
founded the  metaphyficians,  who  have  difputed 
about  free  will  and  necellity.  Whereas  from  the 

II  4 above 
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above  analyfis  it  would  appear,  that  during  our 
deep,  we  ufe  no  voluntary  exertions  at  all ; and 
in  our  waking  hours,  that  they  are  the  confe- 
quence  of  defire  or  averfion. 

To  will  is  to  act  in  confequence  of  defire  ; but 
to  defire  means  to  defire  fomcthing,  even  if  that 
fomething  be  only  to  become  free  from  the  pain, 
which  caufes  the  defire  ; for  to  defire  nothing  is 
not  to  defire  ; the  word  defire,  therefore,  includes 
both  the  action  and  the  obje6t  or  motive  ; for  the 
objedt  and  motive  of  defire  are  the  lame  thing. 
Hence  to  defire  without  an  objeft,  that  is,  with- 
out a motive,  is  a folecifm  in  language.  • As  if 
one  fliould  afk,  if  you  could  eat  without  food,  or 
breathe  without  air. 

From  this  account  of  volition  it  appears,  that 
convulfions  of  the  mufcles,  as  in  epileptic  fits, 
may  in  the  common  fenfe  of  that  word  be  termed 
involuntary  becaufe  no  deliberation  is  interpof- 
ed  between  the  defire  or  averfion  and  the  confe- 
qucnt  adtion  ; but  in  the  fenfe  of  the  word,  as 
above  defined,  they  belong  to  the  clal's  of  volun- 
tary motions,  as  delivered  in  Vol.  II.  Clafs  III.' 

If  this  ufe  of  the  word  be  difeordant  to  the  ear 

, • 

of  the  reader,  the  term  morbid  voluntary  motions, 
or  motions  in  confequence  of  averfion,  may  be 
lubftituted  in  its  Head.  . 

If  a perfon  has  a defire  to  be  cured  of  the  ague, 
and  has  at  the  fame  time  an  averfion  (or  contrary 
defire(  to  fvvallowing  an  ounce  of  Peruvian  bark  ; 

3 he 


Sect. XXXIV.  i.  i.  OF  VOLITION.  105 

he  balances  delire  againft  de.fire,  or  averfion 
agairift  averfion  ; and  thus  he  acquires  the  power 
of  choofing,  which  is  the  common  acceptation  of 
the  word  willing.  But  in  the  cold  fit  of  ague, 
after  having  difcovered  that  the  adt  of  fhuddering, 
or  exerting  the  fubcutaneous  mufcles,  relieves  the 
pain  of  cold ; he  immediately  exerts  this  adt  of 
volition,  and  fhudders,  as  foon  as  the  pain  and 
confequent  averfion  return,  without  any  delibe- 
ration intervening  ; yet  is  this  adl,  as  well  as  that 
of  fwallowing  an  ounce  of  the  bark,  caufcd  by  vo- 
lition ; and  that  even  though  he  endeavours  in 
vain  to  prevent  it  by  a weaker  contrary  volition. 
This  recalls  to  our  minds  the  ftory  of  the  hungry 
afs  between  two  hay- Hacks,  where  the  two  defires 
are  fuppofed  fo  exactly  to  counteract  each  other, 
that  he  goes  to  neither  of  the  ftacks,  but  perifhes 
by  want.  Now  as  two  equal  and  oppofite  de- 
fires are  thus  fuppofed  to  balance  each  other,  and 
prevent  all  adtion,  it  follows,  that  if  one  of 
tbefe  hay-fiacks  was  fuddenly  removed,  the  afs 
would  irrefifiibly  be  hurried  to  the  other,  which 
in  the  common  ufe  of  the  word  might  be  called 
an  involuntary  adt ; but  which,  in  otir  acceptation 
of  it,  would  be  clafied  amonglt  voluntary  adtions, 
as  above  explained. 

Hence  to  deliberate  is  to  compare  oppofing  de- 
fires or  averfions,  and  that  which  is  the  molt  in- 
tereliing  at  length  prevails,,  and  produces  adtion. 
Similar  to  this,  where  two  pains  oppofe  each 

other. 
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other,  the  ftronger  or  more  interefting  one  pro- 
duces action  ; as  in  pleurify  the  pain  from  luf- 
focation  would  produce  expanfion  of  the  lyings, 
but  the  pain  occafioned  by  extending  the  inflam- 
ed membrane,  which  lines  the  chefl,  oppofes  this 
expanfion,  and  one  or  the  other  alternately  pre- 
vails. 

When  any  one  moves  his  hand  quickly  near 
another  perfon’s  eyes,  the  eye  lids  inftantly  clofe; 
this  a6t  in  common  language  is  termed  involun- 
tary, as  we  have  not  time  to  deliberate  or  to  ex- 
ert any  contrary  defire  or  averfion,  but  in  this 
work  it  would  be  termed  a voluntary  a£t,  becaufe 
it  is  caufed  by  the  faculty  of  volition,  and  after 
a few  trials  the  nictitation  can  be  prevented  by  a 
contrary  or  oppofing  volition. 

The  power  of  oppofing  volitions  is  belt  exem- 
plified in  the  flory  of  Mutius  Scaevola,  who  is 
laid  to  have  thruft  his  hand  into  the  fire  before 
Porcenna,  and  to  have  fufFered  it  to  be  confumed 
for  having  failed  him  in  his  attempt  on  the  life 
of  fhat  general.  Here  the  averfion  for  the  lots 
of  fame,  or  the  unfatisfied  defii'e  to  ferve  his 
country,  the  too  prevalent  enthufiafms  at  that 
time,  were  more  powerful  than  the  defire  of 
withdrawing  his  hand,  which  muft  be  occafioned 
by  the  pain  of  combuftion ; of  thefe  oppofing 
volitions 

Vincit  amor  patriae,  laudumque  immenfa  cupido. 
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If  any  one  is  told  not  to  fwallow  his  faliva  for 
a minute,  he  foon  fwallows  it  contrary  to  his 
will,  in  the  common  fenfe  of  that  word  ; but  this 
alio  is  a voluntary  a&ion,  as  it  is  performed  by 
the  faculty  of*volition,  and  is  thus  to  be  under- 
Hood.  When  the  power  of  volition  is  exerted  on 
any  of  our  fenfes,  they  become  more  acute,  as  in 
our  attempts  to  hear  fmall  noifes  in  the  night. 
As  explained  in  Sc&ion  XIX.  6.  Hence  by  our 
attention  to  the  fauces  from  our  defire  not  to  fwal- 
low our  faliva  ; the  fauces  become  more  fcnfible  ; 
and  the  Himulus  of  the  faliva  is  followed  by 
greater  fenfation,  and  confequent  defire  of  fwal- 
lowing  it.  So  that  the Retire  or  volition  in  con- 
fequence  of  the  increafed  fenfation  of  the  faliva 
is  more  powerful,  than  the  previous  defire  not  to 
fwallow  it.  See  Vol.  II.  Deglutitio  invita.  In 
the  fame  manner  if  a model!  man  wifhes  not  to 
want  to  make  water,  when  he  is  confined  with 
ladies  in  a coach  or  an  affembly-room  ; that 
very  a6t  of  volition  induces  the  circumflance, 
which  he  wifhes  to  avoid,  as  above  explained ; 
infomuch  that  I once  faw  a partial  infanity, 
which  might  be  called  a voluntary  diabetes, 
which  was  occafioned  by  the  fear  (and  confe- 
quent averfion)  of  not  being  able  to  make  water 
at  alt.  • - - 

It  is  further  necefTary  to  obferve  here,  to  pre- 
vent any  conlufion  of  voluntary,  with  fenfitive, 
or  aflbciate  motions,  that  in  all  the  inftances  of 
violent  efforts  to  relieve  pain,  thofe  efforts  are  at 
• firft 
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firft  voluntary  exertions ; but  after  they  have 
been  frequently  repeated  for  the  purpofe  of  re- 
lieving certain  pains,  they  become  affociated 
with  thofe  pains,  and  ceafe  at  thole  times  to  be 
fubfervient  to  the  will ; as  in  coughing,  freez- 
ing, and  ftrangury.  Of  thel'e  motions  thofe 
which  contribute  to  remove  or  diflodge  the  of- 
fending caufe,  as  the  actions  of  the  abdominal 
mufcles  in  parturition  or  in  vomiting,  though 
they  were  originally  excited  by  volition,  are  in 
this  work  termed  fenlitive  motions ; but  thofe 
actions  of  the  mufcles  or  organs  of  fenfe,  which 
do  not  contribute  to  remove  the  offending  caufe, 
as  in  general  convullions  or  in  madnefs,  are  in 
this  work  termed  voluntary  motions,  or  motions 
in  confequence  of  averfion,  though  in  common 
language  they  are  called  involuntary  ones.  Thofe 
fenlitive  unrefirainable  adtions,  which  contribute 
to  remove  the  caufe  of  pain  are  uniformly  and 
invariably  exerted,  as  in , coughing  or  freezing; 
but  thofe  motions  which  are  exerted  in  confe- 
quence of  averfion  without  contributing  to  re- 
move the  painful  caufe,  but  only  to  prevent  the 
fenfation  of  it,  as  in  epileptic,  or  cataleptic  fits, 
are  not  uniformly  and  invariably  exerted,  i.but 
change  from  one  fet  of  mufcles  to  another,  as 
will  be  further  explained  ; and  may  by  this  cri- 
terion alfo  be  diftingui fhed  from  the  former. 

At  the  fame  time  thofe  motions,  which  are  ex- 
cited by  perpetual  ftimulus,  or  by  affociation 

with 
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with  each  other,  or  immediately  by  pleafurable 
or  painful  fenfation,  may  properly  be  termed  in- 
voluntary motions,  as  thofe  of  the  heart  and 
arteries  ; as  the  faculty  of  volition  feldom  affedts 
thofe,  except  when  it  exifts  in  unnatural  quantity, 
as  in  maniacal  people. 

1.  It  was  obferved  in  Section  XIV.  on  the 
Produdtion  of  Ideas,  that  thofe  parts  of  the  fyflem, 
which  are  ufually  termed  the  organs  of  fenfe,  are 
liable  to  be  excited  into  pain  by  the  excefs  of  the 
ftimulus  of  thofe  objedts,  which  are  by  nature 
adapted  to  affedt  them;  as  of  too  great  light, 
found,  or  preffure.  But  that  thefe  organs  receive 
no  pain  from  the  defedt  or  abfence  of  thefe 
ftimuli,  as  in  darknefs  or  lilence.  But  that  our 
other  organs  of  perception,  which  have  generally 
been  called  appetites,  as  of  hunger,  third,  want 
of  heat,  want  of  frefh  air,  are  liable  to  be  affedted 
with  pain  by  the  defedt,  as  well  as  by  the  excefs 
of  their  appropriated  ftimuli. 

This  excefs  or  defedt  of  ftimulus  is  however  to 
be  conftdered  only  as  the  remote  caufe  of  the 
pain,  the  immediate  caufe  being  the  excefs  or 
defedt  of  the  natural  adtion  of  the  affedted  part, 
according  to  Sedt.  IV.  5.  Hence  all  the  pains  of 
the  body  may  be  divided  into  thofe  from  excefs 
of  motion,  and  thofe  from  defedt  of  motion 
which  diftindtion  is  of  great  importance  in  fhe 
knowledge  and  the  cure  of  many  difeafes.  For 
as  the  pains  from  excefs  of  motion  either  gra- 
' dually 
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dually  fubfide,  or  are  in  general  fucceeded  by 
inflammation;  fo  thofe  from  defedt  of  motion 
either  gradually  fubfide,  or  are  in  general  fuc- 
ceeded by  convulfion,  or  madnefs.  Thefe  pains 
are  eafily  diftinguifhable  from  each  other  by  this 
circumftance,  that  the  former  are  attended  with 
heat  of  the  pained  part,  or  of  the  whole  body; 
whereas  the  latter  exift  without  increafe  of  heat 
in  the  pained  part,  and  are  generally  attended  with 
coldnefs  of  the  extremities  of  the  body  ; which  is 
the  true  criterion  of  what  have  been  called  ner- 
vous pains. 

Thus  when  any  acrid  material,  as  fnuff  or  lime, 
falls  into  the  eye,  pain  and  inflammation  and 
heat  are  produced  from  the  excefs  of  flimulus ; 
but  violent  hunger,  hemicrania,  or  the  clavus 
hyltericus,  are  attended  with  coldnefs  of  the  ex- 
tremities, and  defect  of  circulation.  When  we 
are  expofed  to  great  cold,  the  pain  we  experience 
from  the  deficiency  of  heat  is  attended  with  a 
quiefcence  of  the  motions  of  the  vafcular  fyflem; 
fo  that  no  inflammation  is  produced,  but  a great 
defire  of  heat,  and  a tremulous  motion  of  the 
fubcutaneous  mufcles,  which  is  properly  a con- 
vulfion in  confequence  of  this  pain  from  defedt 
of  the  flimulus  of  heat. 

It  was  before  mentioned,  that  as  fenfation  con- 
fifts  in  pertain  movements  of  the  fenforium,  be- 
ginning at  fome  of  the  extremities  of  it,  and  pro- 
pagated to  the  central  parts  of  it ; fo  volition 

confifls 
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confifis  of  certain  other  movements  of  the  fen- 
forium,  commencing  in  the  central  paits  ot  it, 
and  propagated  to  tome  ot  its  extremities.  This 
idea  of  thele  two  great  powers  of  motion  in  the 
animal  machine  is  confirmed  from  obferving, 
that  they  never  exift  in  a great  degree  or  univer- 
sally at  the  fame  time;  for  while  we  flrongly 
exert  our  voluntary  motions,  we  ceafe  to  feel  the 
pains  or  uneafineifes,  which  occafioned  us  to  exert 
them. 

Hence  during  the  time  of  fighting  with  Ms 
or  fwords  no  pain  is  felt  by  the  combatants,  till 
they  ceafe  to  exert  themfelves.  Thus  in  the 
beginning  of  ague-fits  the  painful  fenfation  of 
cold  is  diminifhed,  while  the  patient  exerts  him- 
felfinthe  fhivering  and  gnafhing  ot  his  teeth. 
He  then  ceafes  to  exert  himfelf,  and  the  pain  of 
cold  returns  ; and  he  is  thus  perpetually  induced 
to  reiterate  thefe  exertions,  from  which  he  ex- 
periences a temporary  relief.  The  fame  occurs 
in  labour-pains,  the  exertion  of  the  parturient 
woman  relieves  the  violence  of  the  pains  fora 
time,  which  recur  again  foon  after  fhe  has  ceafed 
to  ufe  thofe  exertions.  The  fame  is  true  in  many 
other  painful  difeafes,  as  in  the  ftrangury,  tenef- 
mus,  and  the  efforts  of  vomiting  ; all  thefe  dif- 
agreeable  fenfations  are  diminifhed  or  removed 
for  a time  by  the  various  exertions  they  occafion, 
and  recur  alternately  with  thofe  exertions. 

The  reftleffnefs  in  fome  fevers  is  an  aim  oft  per- 
6 ♦ petual 
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petaal  exertion  of  this  kind,  excited  to  relieve 
lome  di frgreeable  fenfations ; the  reciprocal  op- 
polite  exertions  of  a wounded  worm,  the  alter- 
nate emprofthotonos  and  opifthotonos  of  fome 
fpafmodic  difeafes,  and  the  intervals  of  all  con- 
vultions,  from  whatever  caufe,  feem  to  be  owing 
to  this  circumftance  of  the  laws  of  animation ; 
that  great  or  univerfal  exertion  cannot  exift  at 
the  fame  time  with  great  or  univerfal  fenfation, 
though  they  can  exift  reciprocally ; which  is 
probably  refolvable  into  the  more  general  law, 
that  the  whole  fenforial  power  being  expended  in 
one  mode  of  exertion,  there  is  none  to  fpare  for 
any  other.  Whence  fyncope,  or  temporary  apo- 
plexy, fucceeds  to  epileptic  convulftons. 

3.  Hence  when  any  violent  pain  afflicts  us,  of 
which  we  can  neither  avoid  nor  remove  the 
caufe,  we  foon  learn  to  endeavour  to  alleviate  it, 
by  exerting  fome  violent  voluntary  effort,  as  men- 
tioned above ; and  are  naturally  induced  to  ufe 
thofe  mufcles  for  this  purpole,  which  have  been 
in  the  early  periods  of  our  lives  moft  frequently 
or  moft  powerfully  exerted. 

Now  the  firft  mufcles,  which  infants  ufe  moft 
frequently,  are  thofe  of  refpiration ; and  on  this 
account  we  gain  a habit  of  holding  our  breath,  at 
the  fame  time  that  we  ufe  great  efforts  to  exclude 
it,  for  this  purpofe  of  alleviating  unavoidable 
pain  ; or  we  prefs  out  our  breath  through  a fmall 
aperture  of  the  larynx,  and  feream  violently, 

when 
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when  the  pain  is  greater  than  is  relievable  by  the 
former  mode  of  exertion.  Ihus  children  fcieam 
to  relieve  any  pain  either  of  body  or  mind;  as  from 
anger,  or  fear  of  being  beaten. 

Hence  it  is  curious  to  obferve,  that  thofe  ani- 
mals, who  have  more  frequently  exerted  their 
mufcles  of  refpiration  violently,  as  in  talking, 
barking,  or.  grunting,  as  children,  dogs,  hogs, 
l'cream  much  more,  when  they  are  in  pain,  than 
thofe  other  animals,  who  ufe  little  or  no  language 
in  their,  common  modes  of  life;  as  horfes,  fheep, 
and  cows. 

The  next  mod;  frequent  or  mod  powerful 
efforts,  which  infants  are  drd  tempted  to  produce, 
are  thofe  with  the  mufcles  in  biting  hard  fub- 
ftances ; indeed  the  exertion  of  thefe  mufcles  is 
very  powerful  in  common  madication,  as  appears 
from  the  pain  we  receive,  if  a bit  of  bone  is  un- 
expectedly found  amongd  our  fofter  food  ; and 
further  appears  from  their  adding  to  fo  great 
mechanical  di  fad  vantage,  particularly  when  we 
bite  with  the  incifores,  or  canine  teeth  ; which 
are  drd  formed,  and  thence  are  drd  ufed  to  vio- 
lent exertion. 

Hence  when  a perfon  is  in  great  pain,  the 
caufe  of  which  he  cannot  remove,  he  lets  his 
teeth  drmly  together,  or  bites  fome  fubdance 
between  them  with ‘great  vehemence,  as  another 
mode  of  violent  exertion  to  produce  a temporary 
relief.  Thus  we  have  a proverb  where  no  help 

vol.  n,  X can 
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can  be  had  in  pain,  “ to  grin  and  abide and 
the  tortures  of  hell  are  faid  to  be  attended  with 
“ gnafhing  of  teeth.” 

Hence  in  violent  fpafmodic  pains  I have  feen 
people  bite  not  only  their  tongues,  but  their  arms 
or  fingers,  or  thofe  of  the  attendants,  or  any 
object  which  was  near  them ; and  alfo  ftrike, 
pinch,  or  tear,  others  or  themfelves,  particularly 
the  part  of  their  own  body,  which  is  painful  at 
the  time.  Soldiers,  who  die  of  painful  wounds 
in  battle,  are  faid  in  Homer  to  bite  the  ground. 
Thus  alfo  in  the  bellon,  or  colica  faturnina,  the 
patients  are  faid  to  bite  their  own  flefh,  and  dogs 
in  this  difeafe'to  bite  up  the  ground  they  lie  upon. 
It  is  probable  that  the  great  endeavours  to  bite  in 
mad  dogs,  and  the  violence  of  other  mad  animals, 
are  owing  to  the  fame  caufe. 

4.  If  the  efforts  of  our  voluntary  motions  are 
exerted  with  ftill  greater  energy  for  the  relief  of 
fome  difagreeable  fenfation,  convulfions  are  pro- 
duced ; as  the  various  kinds  of  epilepfy,  and  in 
fome  hyfteric  paroxyfms.  In  all  thefe  difeafes  a 
pain  or  difagreeable  fenfation  is  produced,  fre- 
quently by  worms,  or  acidity  in  the  bowels,  or  by 
a difeafed  nerve  in  the  fide,  or  head,  or  by  the 
pain  of  a difeafed  liver. 

In  fome  conftitutions  a more  intolerable  degree 
of  pain  is  produced  in  fome  part  at  a diftance 
from  the  caufe  by  fenfitive  affociation,  as  before 
explained ; thefe  pains  in  fuch  conftitutions  arife 
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to  fo  great  a degree,  that  I verily  believe  no 
artificial  tortures  could  equal  fome,  which  I have 
witnefled  j and  am  confident  life  would  not  have 
long  been  preferved,  unlefs  they  had  been  foon 
dimini fhed  or  removed  by  the  univerfal  convul- 
fion  of  the  voluntary  motions,  or  by  temporary' 
madnefs. 

In  fome  of  the  unfortunate  patients  I have 
obferved,  the  pain  has  rifen  to  an  inexpreffible 
degree,  aS  above  defcribed,  before  the  convulfions 
have  fupervened ; and  which  were  preceded  by 
fcreaming,  and  grinning;  in  others,  as  in  the 
common  epilepfy,  the  convulfion  has  immediately 
fucceeded  the  commencement  of  the  difagreeable 
fenfations;  and  as  a ftupor  frequently  fucceeds 
the  convulfions,  they  only  feemed  to  remember 
that  a pain  at  the  flomach  preceded  the  fit,  or 
fome  other  uneafy  feel ; or  more  frequently  re- 
tained no  memory  at  all  of  the  immediate  caufe 
of  the  paroxyfm.  But  even  in  this  kind  of 
epilepfy,  where  the  patient  does  not  recolledl  any 
preceding  pain,  the  paroxyfms  generally  are  pre- 
ceded by  a quivering  motion  of  the  under  jaw, 
with  a biting  of  the  tongue ; the  teeth  afterwards 
become  prefled  together  with  vehemence,  and  the 
eyes  are  then  convulfed,  before  the  commence- 
ment of  the  univerfal  convulfion  ; which  are  all 
efforts  to  relieve  pain. 

The  reafon  why  thefe  convulfive  motions  are 
alternately  exerted  and  remitted  was  mentioned 

I 1 above, 
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above,  and  in  Seel.  XII.  1.3.  when  the  exertions 
are  luch  as  give  a temporary  relief  to  the  pain, 
which  excites  them,  they  ceafe  for  a time,  till  the 
pain  is  again  perceived ; and  then  new  exertions 
are  produced  for  its  relief.  We  fee  daily  exam- 
ples of  this  in  the  loud  reiterated  laughter  of  fome 
people ; the  pleafurable  fenfation,  which  excites 
this  laughter,  arifes  for  a time  fo  high  as  to 
change  its  name  and  become  painful : the  con-, 
vulfive  motions  of  the  refpiratory  mulcles  relieve 
the  pain  for  a time  ; we  are,  however,  unwilling  to 
lofe  the  pleafure,  and  prefently  put  a Hop  to  this 
exertion,  and  immediately  the  pleafure  recurs,  and 
again  as  inflantly  riles  into  pain.  All  of  us  have 
felt  the  pain  of  immoderate  laughter;  children 
have  been  tickled  into  convullions  of  the  whole 
body  ; and  others  have  died  in  the  a£t  of  laugh- 
ing ; probably  from  a paralylis  fuccecding  the 
long  continued  ablions  of  the  mufcles  of  relpira- 
tion. 

Hence  we  learn  the  reafon,  why  children,  who 
are  lb  eafily  excited  to  laugh  by  the  tickling  of 
other  people’s  lingers,  cannot  tickle  themfelves 
into  laughter.  . The  exertion  of  their  hands  in 
the  endeavour  to  tickle  themfelves  prevents  the 
necefiity  of  any  exertion  of  the  refpiratory  mufcles 
to  relieve  the  excefs  of  pleafurable  affebtion.  See 
Sebt.  XVII.  3.  5. 

Chryfippus  is  recorded  to  have  died  laughing, 
when  an  afs  was-  invited  to  fup  with  him.  'I  he 
o lame 
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fame  is  related,  of  one  of  the  popes,  who,  when 
he  was  ill,  faw  a tame  monkey  at  his  bed- 
fide  put  on  the  holy  tiara.  Hall.  Ihyf.  T.  III. 
p.  300. 

There  are  inftances  of  epilepfy  being  produced 
by  laughing  recorded  by  Van  Swieten,  T.  III. 
402  and  308.  And  it  is  well  known,  that  many 
people  have  died  lnftantaneoufly  fiom  the  painful 
excefs  of  joy,  which  probably  might  have  been 
prevented  by  the  exertions  of  laughter. 

Every  combination  of  ideas,  which  we  attend 
to,  occafions  pain  or  pleafure;  thofe  which  occa~ 
fion  pleafure,  furnifh  either  focial  or  felfifh  plea- 
fure, either  malicious  or  friendly,  or  lafcivious,  or 
fublime  pleafure  ; that  is,  they  give  us  pleafure 
mixed  with  other  emotions,  or  they  give  us  un- 
mixed pleafure,  without  occafioning  any  other 
emotions  or  exertions  at  the  fame  time.  This 
unmixed  pleafure,  if  it  be  great,  becomes  pain- 
ful, like  ail  other  animal  motions  from  ftimuli 
of  every  kind ; and  if  no  other  exertions  are 
occafioned  at  the  fame  time,  we  ufe  the  exertion 
of  laughter  to  relieve  this  - pain.  Hence  laughter 
is  occafioned  by  fuch  wit  as  excites  limply 
pleafure  without  any  other  emotion,  fuch  as  pity, 
love,  reverence.  For  fublime  ideas  are  mixed 
with  admiration,  beautiful  ones  with  love,  new 
ones  with  furprife ; and  thcfe  exertions  of  our 
ideas  prevent  the  adlion  of  laughter  from  being 
necefifary  to  relieve  the  painful  pleafure  above 

I 3 deferibed. 
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defcribed.  Whence  laughable  wit  confifts  of 
frivolous  ideas,  without  connexions  of  any  con- 
fequence,  fuch  as  puns  on  words,  or  on  phrafes, 
incongruous  junctions  of  ideas;  on  which  account 
laughter  is  fo  frequent  in  children. 

Unmixed  plealure  lefs  than  that,  which  caufes 
laughter,  caufes  fleep,  as  in  tinging  children  to 
flecp,  or  in  flight  intoxication  from  wine  or  food. 
Set  S eft.  XVIII.  12. 

5.  If  the  pains,  or  difagreeable  fenfations, 
above  defcribed  do  not  obtain  a temporary  relief 
from  thefe  convultive  exertions  of  the  mufcles, 
thofe  convultive  exertions  continue  without  re- 
miffion,  and  one  kind  of  catalepfy  is  produced. 
Thus  when  a nerve  or  tendon  produces  great 
pain  by  its  being  inflamed  or  wounded,  the  pa- 
tient fets  his  teeth  firmly  together,  and  grins 
violently,  to  diminith  the  pain  ; and  if  the  pain 
is  not  relieved  by  this  exertion,  no  relaxation  of 
the  maxillary  mufcles  takes  place,  as  in  the  con- 
yulfions  above  defcribed,  but  the  jaws  remain 
firmly  fixed  together.  This  locked  jaw  is  the. 
molt  frequent  inflance  of  cataleptic  fpafm,  be- 
caufe  we  are  more  inclined  to  exert  the  mufcles 
fubfervient  to  maftication  from  their  'early  obedi- 
ence to  violent  efforts  of  volition. 

e . 

But  in  the  cafe  related  in  Se6t.  XIX.  on  Reverie, 
the  cataleptic  lady  had  pain  in  her  upper  teeth ; 
and  prefling  one  of  her  hands  vehemently  again# 
her  cheek-  bone  to  diminifli  this  pain,  it  remained 
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in  that  altitude  for  about  half  an  hour  twice  a 

day,  till  the  painful  paroxyfm  was  over. 

I have  this  very  day  feen  a young  lady  m t ns 
direale,  (with  which  fee  has  frequently  been 
afflufted;)  fee  began  to-day  with  violent  pain 
feooting  from  one  fide  of  the  forehead  to  the 
occiput,  and  after  various  toggles  lay  on  the 
bed  with  her  fingers  and  wrifts  bent  and  fiift  for 
about  two  hours ; in  other  refpeCts  lhe  feemed 
in  a fyncope  with  a natural  pulfe.  She  then  had 
intervals  of  pain  and  of  fpafm,  and  took  three 
grains  of  opium  , every  hour  till  fhe  had  taken 
nine  grains,  before  the  pains  and  fpafm  ceafed. 

There  is,  however,  another  fpecies  of  fixed 
fpafm,  which  differs  from  the  former,  as  the  pain 
exifts  in  the  contracted  mufole,  and  would  feem 
rather  to  be  the  confequence  than  the  caufe  of  the 
contraction,  as  in  the  cramp  in  the  calf  ot  the  leg* 
and  in  many  other  parts  of  the  body. 

In  thefe  fpafms  it  fhould  feem,  that  the  mufcle 
itfelf  is  firft  thrown  into  contraction  by  fome  dif- 
agreeable  fenlation,  as  of  cold  ; and  that  then  the 
violent  pam  is  produced  by  the  great  contraction 
of  the  mufcular  fibres  extending  its  own  tendons, 
which  are  faid  to  be  fenlible  to  extenfion  only ; 
and  is  further  explained  in  SeCt.  X\  III . 15. 

6.  Many  inftances  have  been  given  in  this 
work,  where  after  violent  motions  excited  by  irri- 
tation, the  organ  has  become  quieicent  to  lefs, 
avid  even  to  the  great  irritation,  which  induced  if 
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into  violent  motion ; as  after  looking  long  at 
the  fun  or  any  bright  colour,  they  ceafc  to  be 
feen  ; and  after  removing  from  bright  day- light 
into  a gloomy  room,  the  eye  cannot  at  hi  it  per- 
ceive the  objedts,  which  flimulate  it  lefs.  Similar 
to  this  is  the  fyncope,  which  fucceeds  alter  the 
violent  exertions  of  our  voluntary  motions,  as 
after  epileptic  fits,  for  the  power  of  volition  adts 
in  this  cafe  as  the  ftimulus  in  the  other.  This 
fyncope  is  a temporary  pally,  or  apoplexy,  which 
ceafes  after  a time,  the  mufcles  recovering  their 
power  of  being  excited  into  adtion  by  the  efforts 
of  volition  ; as  the  eye  in  the  circumftance  above 
mentioned  recovers  in  a little  time  its  power  of 
feeing  objedts  in  a gloomy  room  ; which  were 
invifible  immediately  after  coming  out  of  a 
hxonger  light.  This  is  owing  to  an  accumula- 
tion offenforial  power  during  the  inadtion  of 
tnofe  fibres,  which  were  before  accultomed  to 
perpetual  exertions,  as  explained  in  Sedt.  XII. 
7.  1.  A flightcr  degree  of  this  dileafe  is  ex- 
perienced by  every  one  after  great  fatigue,  when 
the  mufcles  gain  Inch  inability  to  further  adtion, 
that  we  are  obliged  to  reft  them  for  a while,  or  to 
fummon  a greater  power  of  volition  to  continue 
their  motions, 

In  all  the  fyncopes,  which  I have  feen  induced 
after  convulftve  fils,  the  pulfe  has  continued 
natural,  though  the  organs  of  fenfe,  as  well  as  the 
locomotive  mufcles,  have  cealed  to  perform  their 

fundtions  1 
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functions ; for  it  is  ncccflhiy  foi  the  perception 
of  objects,  that  the  external  organs  of  fenfe 
fhould  be  properly  excited  by  the  voluntary 
power,  as  the  eye-lids  muft  be  open,  and  perhaps 
the  mufclcs  of  the  eye  pnt  into  adtion  to  diftend, 
and  thence  give  greater  pellucidity  to  the  cornea, 
which  in  fyncope,  as  in  death,  appears ' flat  and 
lefs  tranfparcnt.  The  tympanum  of  the  ear  alio 
feems  to  require  a voluntary  exertion  of  its  muf- 
cles,  to  gain  its  due  teniion,  and  it  is  probable 
the  other  external  organs  of  fenfe  require  a fi- 
milar  voluntary  exertion  to  adapt  them  to  the 
diflin6l  perception  of  objects.  Hence  in  fyncope 
as  in  fleep,  as  the  power  of  volition  is  fufpended, 
no  external  objedts  are  perceived.  See  Se<5t. 
XVIII.  5.  During  the  time  which  the  patient 
lies  in  a fainting  fit,  the  fpirit  of  animation  be- 
comes accumulated  ; and  hence  the  mufcles  in  a 
while  become  irritable  by  their  ufual  Simulation, 
and  the  fainting  fit  ceafes.  See  Se£L  XII.  7-  1* 

7.  If  the  exertion  of  the  voluntary  motions  has 
been  Sill  more  energetic,  the  quiefcence,  which 
fucceeds,  is  fo  complete,  that  they  cannot  again 
be  excited  into  a£tion  by  the  efforts  of  the  will. 
In  this  manner  the  palfy,  and  apoplexy  (which  is 
an  univerful  palfy)  are  frequently  produced  after 
convulfions,  or  other  violent  exertions  ; of  this  I 
fhall  add  a few  inftances. 

Platncrus  mentions  f6me,  who  have  died  apo  - 
plectic from  violent  exertions  in  dancing;  and 

Dr. 
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Dr.  Mead,  in  his  effay  on  Poifons,  records  a 
patient  in  the  hydrophobia,  who  at  one  effort 
broke  the  cords  which  bound  him,  and  at  the 
fame  inftant  expired.  And  it  is  probable,  that 
ihofe,  who  have  expired  from  immoderate  laugh- 
ter, have  died  from  this  paralyfis  conlequent  to 
violent  exertion.  Mrs.  Scott  of  Stafford  was 
walking  in  her  garden  in  perfect  health  with  her 

neighbour  Mrs. ; the  latter  accidentally  fell, 

into  a muddy  rivulet,  and  tried  in  vain  to  difen- 
gage  herfelf  by  the  affiftance  of  Mrs.  Scott’s 
hand.  Mrs.  Scott  exerted  her  utmoft  power  for 
many  minutes,  firfl  to  affift  her  friend,  and  next 
to  prevent  herfelf  from  being  pulled  into  the 
morafs,  as  her  diftreffed  companion  would  not 
difengage  her  hand.  After  other  affiflance  was. 
procured  by  their  united  fer earns,  Mrs.  Scott 
walked  to  a chair  about  twenty  yards  from  the 
brook,  and  was  feized  with  an  apopledtic  flroke  : 
which  continued  many  days,  and  terminated  in 
a total  lofs  of  her  right  arm,  and  her  fpeech  ; 
neither  of  which  fhe  ever  after  perfectly  re- 
covered. 

It  is  faid,  that  many  people  in  Holland  have  died 
after  fkating  too  long  or  too  violently  on  their  fro- 
zen canals  ; it  is  probable  the  death  of  thefe,  and 
of  others,  who  have  died  fuddenly  in  fwimming, 
has  been  owing  to  this  great  quielcence  or  para- 
lyfis ; which  has  fucceedcd  very  violent  exertions, 
added  to  the  concomitant  cold,  which  has  had 

greater 
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greater  effe&  after  the  fufferers  had  been  heated 
and  exhaulied  by  previous  exercile. 

I remember  a young  man  of  the  name  of 
Nairne  at  Cambridge,  who  walking  on  the  edge 
of  a barge  fell  into  the  river.  His  coufin  and 
fellow- ft udent  of  the  fame  name,  knowing  the 
other  could  not  fwim,  plunged  into  the  water 
after  him,  caught  him  by  his  clothes,  and  ap- 
proaching the  bank  by  a vehement  exertion  pro- 
pelled him  fafe  to  the  land,  but  that  inflant, 
feizcd,  as  was  fuppofed,  by  the  cramp,  or  para- 
lysis, funk  to  rife  no  more.  The  reafon  why  the 
cramp  of  the  mutcles,  which  compote  the  calf  of 
the  leg,  is  fo  liable  to  affedt  fwimmers,  is,  becaufe 
thefe  mufcles  have  very  weak  antagonifts,  and  are 
jn  walking  generally  elongated  again  after  their 
contraaion  by  the  weight  of  the  body  on  the 
ball  of  the  toe,  which  is  very  much  greater  than 
the  refiftance  of  the  water  in  fwimming.  See 
Section  XVIII.  15. 

It  does  not  follow  that  every  apopleaic  or 
paralytic  attack  is  immediately  preceded  by  vehe- 
ment exertion ; the  quiefcence,  which  fucceeds  ex- 
ertion, and  which  is  not  fo  great  as  to  be  termed 
paralyfis,  frequently  recurs  afterwards  at  certain 
periods  5 and  by  other  caufes  of  quiefcence,  oc- 
curring with  thofe  periods,  as  was  explained  in 
treating  of  the  paroxyfms  of  intermitting  fevers ; 
the  quiefcence  at  length  becomes  fo  great  as  to 
{dc  incapable  of  again  being  removed  by  the 

efforts 
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efforts  of  volition,  and  complete  paralyfis  is 
formed.  See  Sedlion  XXXII.  3.  2. 

Many  of  the  paralytic  patients,  whom  I have 
feen,  have  evidently  had  difcafed  livers  from  the 
too  frequent  potation  of  fpirituous  liquors  ; fome 
of  them  have  had  the  gutta  rofea  on  their  faces 
and  breafts ; which  has  in  fome  degree  receded 
either  fpontaneoufly,  or  by  the  ufe  of  external 
remedies,  and  the  paralytic  ftroke  has  fucceeded  ; 
and  as  in  feveral  perfons,  who  have  drunk  much 
vinous  fpirits,  I have  obferved  epileptic  fits  to 
commence  at  about  forty  or  fifty  years  of  age, 
without  any  hereditary  taint,  from  the  ftimulus, 
as  I believed,  of  a difeafed  liver ; I was  induced 
to  afcribe  many  paralytic  cafes  to  the  fame  fource; 
which  were  not  evidently  the  effedt  of  age,  or  of 
unacquired  debility.  And  the  account  given 
before  of  dropfi.es,  which  very  frequently  are 
owing  to  a paralyfis  of  the  abforbent  fyfiem,  and 
are  generally  attendant  on  free  drinkers  of  fpiri- 
tuous liquors,  confirmed  me  in  this  opinion. 

• The  difagreeable  irritation  of  a difeafed  liver 
produces  exertions  and  confequent  quiefcence ; 
thefe  by  the  accidental  concurrence  of  other  caufes 
of  quiefcence,  as  cold,  folar  or  lunar  periods,  ina- 
nition, the  want  of  their  ufual  portion  of  fpirit  of 
wine,  at  length  produces  paralyfis. 

This  is  further  confirmed  by  obferving,  that 
the  mufcles,  we  mofl:  frequently,  or  rnofi  power- 
fully exert,  are  moft  liable  to  pally;  as  thole  of 

the 
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the  voice  and  of  articulation,  and  of  thofe  para- 
lytics which  I have  feen,  a much  greater  propor- 
tion have  loft  the  ufe  of  their  right  arm  ; which 
is  lb  much  more  generally  exerted  than  the  left. 

I cannot  difmifs  this  fubjedt  without  obfeiving, 
that  after  a paralytic  ftrokc,  it  the  vital  powers 
are  not  much  injured,  the  patient  has  all  the 
movements  of  the  affedted  limb  to  learn  over 
again,  jull  as  in  early  infancy ; the  limb  is  firft 
moved  by  the  irritation  of  its  mufcles,  as  in 
ft  retching,  (of  which  a cafe  was  related  m Sec- 
tion VII.  1.  3.)  or  by  the  eledtric  concuffion ; 
afterwards  it  becomes  obedient  10  feniation,  as  in 
violent  danger  or  fear ; and  la  Illy,  the  mufcles 
become  again  aflociated  with  volition,  and  gra- 
dually acquire  their  ufual  habits  of  adding  toge- 
ther. 

Another  phenomenon  in  pallics  is,  that  when 
the  limbs  of  one  fide  are  difabled,  thole  of  the 
other  are  in  perpetual  motion.  This  can  only 
be  explained  from  conceiving  that  the  power  of 
motion,  whatever  it  is,  or  wherever  it  refides, 
and  which  is  capable  of  being  exhaufted  by  fa- 
tigue, and  accumulated  in  reft,  is  now  lefs  ex- 
pended, whilft  one  half  of  the  body  is  incapable  of 
receiving  its  ufual  proportion  of  it,  and  is  hence 
derived  with  greater  eafe  or  in  greater  abundance 
into  the  limbs,  which  remain  unaffedted. 

II.  1.  The  excefs  or  defedt  of  voluntary  exer- 
tion produces  ftmilar  effedts  upon  the  fenfual 

motions, 
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motions,  or  ideas  of  the  mind,  as  thofe  already 
mentioned  upon  the  mufcular  fibres.  Thus  when 
any  violent  pain,  arifing  from  the  defeat  of  fome 
peculiar  flimulus,  exifts  either  in  the  mufcular 
or  fenfual  fyftems  of  fibres,  and  which  cannot  be 
removed  by  acquiring  the  defective  flimulus ; as 
in  fome  conftitutions  convulfions  of  the  mufcles 
are  produced  to  procure  a temporary  relief,  fo  in 
other  conftitutions  vehement  voluntary  exertions 
of  the  ideas  of  the  mind  are  produced  for  the 
fame  purpofe  ; for  during  this  exertion^  like  that 
of  the  mufcles,  the  pain  cither  vanifhes  or  is  di- 
minified : this  violent  exertion  conftitutes  mad- 
nefs ; and  in  many  cafes  I have  feen  the  mad- 
nefs  take  place,  and  the  convulfions  ceafe,  and 
reciprocally  the  madnefs  ceafe,  and  the  convul- 
fions fupervene.  See  Sedtion  III.  5.  8. 

2.  Madnefs  is  diflinguifhable  from  delirium, 
as  in  the  latter  the  patient  knows  not  the  place 
where  he  refides,  nor  the  perfons  of  his  friends 
or  attendants,  nor  is  confcious  of  any  external 
objedts,  except  when  fpoken  to  with  a louder 
voice,  or  ftimulated  with  unufual  force,  and 
even  then  he  foon  relapfes  into  a fiate  of  inatten- 
tion to  every  thing  about  him.  Whilft  in  the 
former  he  is  perfedtly  fenfible  to  every  thing  ex- 
ternal, but  has  the  voluntary  powers  of  his  mind 
intenfely  exerted  on  fome  particular  objedt  of  his 
defire  or  averfion,  he  harbours  in  his  thoughts  a 
fufpicion  of  all  mankind,  left:  they  fhould  coun- 
teract 
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tera6l  his  defigns  ; and  while  he  keeps  his  inten- 
tions, and  the  motives  of  his  actions  profoundly 
fecret ; he  is  perpetually  ftudying  the  means  of 
acquiring  the  oDjcdt  of  his  wifh,  oi  of  preventing 
or  revenging  the  injuries  he  fufpedts. 

3.  A late  French  philofopher,  Mr.  Helvetius,. 
has  deduced  almoft  all  our  actions  from  this  prin- 
ciple of  their  relieving  us  from  the  ennui  or  tae- 
dium  vitae  ; and  true  it  is,  that  our  deities  or 
averiions  are  the  motives  of  all  our  voluntary  ac- 
tions ; and  human  nature  feems  to  excel  other 
animals  in  the  more  facile  ufe  of  this  voluntary 
power,  and  on  that  account  is  more  liable  to  in* 
fanity  than  other  animals.  But  in  mania  this 
violent  exertion  of  volition  is  expended  on  mif- 
taken  objects,  and  would  not  be  relieved,  though 
we  were  to  gain  or  efcape  the  objects,  that  excite 
it.  Thus  I have  feen  two  initances  of  madmen, 
who  conceived  that  they  had  the  itch,  and  feve- 
ral  have  believed  they  had  the  venereal  infection, 
without  in  reality  having  a fymptom  of  either  of 
them.  They  have  been  perpetually  thinking 
upon  this  fubjedt,  and  fome  of  them  were  in  vain 
falivated  with  defign  of  convincing  them  to  the 
contrary. 

4.  In  the  minds  of  mad  people  thofe  volitions 
alone  exift,  which  are  unmixed  with  fenfation  ; 
immoderate  fufpicion  is  generally  the  fir  ft  fymp- 
tom, and  want  of  ihame,  and  want  of  delicacy 

about 
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about  cleanlinefs.  Sufpicion  is  a voluntary  exer- 
tion of  the  mind  arifing  from  the  pain  of  fear* 
which  it  is  exerted  to  relieve:  fhame  is  the  name  of 
a peculiar  difagreeable  fenfation,  fee  Fable  of  the: 
Bees*  and  delicacy  about  cleanlinefs  arifes  from 
another  difagreeable  fenfation.  And  therefore 
are  not  found  in  the  minds  of  maniacs,  which 
are  employed  folely  in  voluntary  exertions. 
Hence  the  molt  modeft  women  in  this  difeafe 
walk  naked  amongft  men  without  any  kind  of 
concern,  ufe  obfeene  difeourfe,  and  have  no  de- 
licacy about  their  natural  evacuations. 

5.  Nor  are  maniacal  people  more  attentive  to 
their  natural  appetites,  or  to  the  irritations  which 
furround  them,  except  as  far  as  may  refpedt  their 
fufpicions  or  detigns ; for  the  violent  and  perpe- 
tual exertions  of  their  voluntary  powers  of  mind 
prevent  their  perception  of  almoll:  every  other 
objedt,  either  of  irritation  or  of  fenfation.  Hence 
it  is  that  they  bear  cold,  hunger,  and  fatigue, 
with  much  greater  pertinacity  than  in  their  lo- 
ber  hours,  and  are  lefs  injured  by  them  in  refpedt 
to  their  general  health.  Thus  it  is  afferted  by 
hiflorians,  that  Charles  the  Twelfth  of  Sweden 
flept  on  the  fnow,  wrapped  only  in  his  cloak, 
at  the  liege  of  Frederickftad,  and  bote  extiemes 
of  cold  and  hunger,  and  fatigue,  under  which 
numbers  of  his  l'oldiers  peri flicd  ; becaufe  the 
king  was  infanc  with  ambition,  but  the  loldier 
b had 
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had  no  fuch  powerful  ft  i mol  us  to  preferve  his 
fyftem  from  debility;  and  death. 

6.  Beftdes  the  infanities  ariling  from  exertions 
in  confequence  of  pain,  there  is. alto  a pleafurable 
infanity,  as  well  as  a pleafurable  delirium ; as 
the  infanity  of  perfonal  vanity,  and  that  of  reli- 
gious fanaticifm.  When  agreeable  ideas  excite  in- 
to motion  the  fenforial  power  of  fenfation,  and 
this  again  caufes  other  trains  of  agreeable  ideas,  a 
conftant  dream  of  pleafurable  ideas  fucceeds,  and 
produces  pleafurable  delirium.  So  when  the 
fenforial  power  of  volition  excites  agreeable  ideas, 
and  the  pleafure  thus  produced  excites  more  vo- 
lition in  its  turn,  a conftant  flow  of  agreeable 
voluntary  ideas  fucceeds ; which  when  thus  ex- 
erted in  the  extreme  conftitutes  infanity. 

Thus  when  our  mufcular  actions  are  excited 
by  our  fenfations  of  pleafure,  it  is  termed  play ; 
when  they  are  excited  by  our  volition,  it  is  term- 
ed work ; and  the  former  of  thefe  is  attended 
with  lefs  fatigue,  becaufe  the  mufcular  actions  in 
play  produce  in  their  turn  more  pleafurable  fen- 
fation ; which  again  has  the  property  of  produc- 
ing more  mufcular  adtion.  An  agreeable  in- 
ftance  of  this  I faw  this  morning.  A little  boy, 
who  was  tired  with  walking,  begged  of  his  papa 
to  carry  him.  fC  Here,”  fays  the  reverend  doc- 
tor, ride  upon  my  gold-headed  cane  and  the 
pleafed  child,  putting  it  between  his  legs,  gal- 
lopped  away  with  delight,  and  complained  no 
v°l.  11.  K more 
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more  of  his  fatigue.  Here  the  aid  of  another 
fenforiai  power,  that  of  pleafurable  fenfation,  fu- 
peradded  vigour  to  the  exertion  of  exhaufted  vo- 
lition. Which  could  othenvife  only  have  been 
excited  by  additional  pain,  as  by  the  lafh  of  11a- 
very.  On  this  account  where  the  whole  fenfo- 
riai power  has  been  exerted  on  the  contemplation 
of  the  promifed  joys  of  heaven,  the  faints  of  all 
perfecuted  religions  have  borne  the  tortures  of 
martyrdom  with  otherwife  unaccountable  firm- 
nefs. 

7.  There  are  fome  difeafes,  which  obtain  at 
leaft  a temporary  relief  from  the  exertions  of  infa- 
ncy ; many  inliances  of  droplies  being  thus  for. 
a time  cured  are  recorded.  An  elderly  woman 
labouring  with  afeites  I twice  faw  relieved  for 
fome  weeks  by  infanity,  the  dropfy  ceafed  for  fe- 
veral  weeks,  and  recurred  again  alternating  with 
the  infanity.  A man  affiidted  with  difficult  re- 
fpiration  on  lying  down,  with  very  irregular 
pulfe,  and  cedematous  legs,  whom  I faw  this  day, 
has  for  above  a week  been  much  relieved  in  re- 
fpe6t  to  all  thofe  fymptoms  by  the  acceffion  of  in- 
fanity, which  is  fhewn  by  inordinate  fufpicion, 
and  great  anger. 

In  cafes  of  common  temporary  anger  the  in- 
creafed  action  of  the  arterial  fyftem  is  feen  by  the 
red  fkin,  and  increafcd  pulfe,  with  the  imme- 
diate increafe  of  mufcular  adlivity.  A friend  of 
mine,  when  he  was  painfully  fatigued  by  riding 

on 
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on  horfeback,  was  accuftomed  to  call  up  ideas 
into  his  mind,  which  ufed  to  excite  his  anger  or 
indignation,  and  thus  for  a time  at  leaf!:  relieved 
the  pain  of  fatigue.  By  this  temporary  infanity, 
the  effedt  of  the  voluntary  power  upon  the  whole 
of  his  fyftem  was  increafed ; as  in  the  cafes  of 
drbpfy  above  mentioned,  it  would  appear,  that 
the  increafed  action  of  the  voluntary  faculty  of 
the  fenforium  affected  the  abforbent  fyftem,  as 
well  as  the  fecerning  one. 

8.  In  refpect  to  relieving  inflammatory  pains, 
and  removing  fever,  I have  feen  many  inftances, 
as  mentioned  in  Se£t.  XII.  2.  4.  One  lady, 
whom  I attended,  had  twice  at  fome  years  in- 
terval a locked  jaw,  which  relieved  a pain  on  her 
fternum  with  peripneumony.  Two  other  ladies 
I faw,  who  towards  the  end  of  violent  peripneu- 
mony, in  which  they  frequently  loft  blood,  were 
at  length  cured  by  infanity  fupervening.  In  the 
former  the  increafed  voluntary  exertion  of  the 
muffles  of  the  jaw,  in  the  latter  that  of  the  or- 
gans of  fenfe,  removed  the  difeafe  ; that  is,  the 
difagreeable  fenfation,  which  had  produced  the 
inflammation,  now  excited  the  voluntary  power, 
and  thefe  new  voluntary  exertions  employed  or 
expended  the  fuperabundant  fenforial  power, 
which  had  previoufly  been  exerted  on  the  arterial 
fyftem,  and  caufed  inflammation. 

Another  cafe  which  I think  worth  relating, 
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was  of  a young  man  about  twenty ; he  had  la- 
boured under  an  irritative  fever  with  debility  for 
three  or  four  weeks,  with  very  quick  and  very 
feeble  pulfe,  and  other  ufual  fymptoms  of  that 
fpecies  of  typhus,  but. at  this  time  complained 
much  and  frequently  of  pain  of  his  legs  and  feet. 
When  thofe  who  attended  him  were  nearly  in 
defpair  of  his  recovery-,  I obfcrved  with  pleafure 
an  infanity  of  mind  fupervcne  : which  was  totally 
different  from  delirium,  as  he  knew  his  friends, 
calling  them  by  their  names,  and  the  room  in 
which  he  lay,  but  became  violently  fufpicious  of 
his  attendants,  and  calumniated  with  vehement 
oaths  his  tender  mother,  who  fat  weeping  by  his 
bed.  On  this  his  pulfe  became  flower  and  firmer, 
but  the  quicknefs  did  not  for  feme  time  intirely 
ceafe,  and  he  gradually  recovered.  In  this  cafe 
the  introduction  of  an  increafed  quantity  of  the 
power  of  volition  gave  vigour  to  thofe  move- 
ments of  the  fyftem,  which  are  generally  only 
aCtuated  by  the  power  of  irritation,  and  of  affoci- 
ation. 

Another  cafe  I recollect  of  a young  man,  about 
twenty-five,  who  had  the  fcarlet-fever,  with  very 
quick  pulfe,  and  an  univerfal  eruption  on  his  Hein, 
and  was  not  without  reafon  efleemed  to  be  in  great 
danger  of  his  life.  After  a few  days  an  infanity 
fupervened,  which  his  fri'endsmiftook  for  delirium, 
and" he  gradually  recovered,  and  the  cuticle  peel- 
ed 
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ed  off.  From  thefe  and  a few  other  cafes  I have 
always  eftcemed  mianityto  be  a favourable  fign 
in  fevers,  and  have  cautioufly  diflinguifhed  it 
from  delirium. 

III.  Another  mode  of  mental  exertion  to  re* 
lieve  pain,  is,  by  producing  a train  of  ideas  not 
only  by  the  efforts  of  volition,  as  in  infanity ; but 
by  thole  of  fenfation  likewife,  as  in  delirium  and 
deep.  This  mental  effort  is  termed  reverie,  or' 
fomnambulation,  and  is  deferibed  more  at  large 
in  Sea.  XIX.  on  that  fubje&.  But  I fhall  here 
relate  another  cafe  of  that  wonderful  difeafe, 
which  fell  yeflerday  under  my  eye,  and  to  which 
I have  feen  many  analogous  alienations  of  mind, 
though  not  exactly  fimilar  in  all  circumflances. 
But  as  all  of  them  either  began  or  terminated 
with  pain  or  convulfion,  there  can  be  no  doubt 
but  that  they  are  of  epileptic  origin,  and  confli- 
tute  another  mode  of  mental  exertion  to  relieve 
fome  painful  fenlation. 

1.  Mafler  A.  about  nine  years  old,  had  been 
feized  at  feven  every  morning  for  ten  days  with 
uncommon  fits,  and  had  had  flight  returns  in 
the  afternoon.  They  were  fuppofed  to  originate 
from  worms,  and  had  been  in  vain  attempted  to 
be  removed  by  vermifuge  purges.  As  his  fit  was 
expected  at  feven  yeflerday  morning,  I law  him 
before  that  hour  ; he  was  a.fleep,  teemed  free  from 
pain,  and  his  pulfe  natural.  About  feven  he  be- 
gan to  complain  of  pain  about  his  navel,  or  more 
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to  tlic  left  fide,  rind  in  a few  minutes  had  excr* 
tions  of  his  arms  and  legs  like  fwimming.  He 
then  for  half  an  hour  hunted  a pack  of  hounds ; as 
appeared  by  his  hallooing,  and  calling  the  dogs 
by  their  names,  and  difeourfing  with  the  attend- 
ants of  the  chafe,  deferibing  exactly  a day  of 
hunting,  which  (I  was  informed)  he  had  wit- 
nefled  a year  before,  going  through  all  the  moft 
minute  circumftances  of  it;  calling  to  people, 
who  were  then  prefent,  and  lamenting  the  ab- 
fence  of  others,  who  were  then  alfo  abfent.  Af- 
ter this  feene  he  imitated,  as  he  lay  in  bed,  fome 
of  the  plays  of  boys,  as  fwimming  and  jumping. 
He  then  fung  an  Englifh  and  then  an  Italian 
fong;  part  of  which  with  his  eyes  open,  and  part 
with  them  clofed,  but  could  not  be  awakened  or 
excited  by  any  violence,  which  it  was  proper  to 
ufe. 

After  about  an  hour  he  came  fuddenly  to  him- 
felf  with  apparent  furprife,  and  feemed  quite  ig- 
norant of  any  part  of  what  had  pafled,  and  after 
being  apparently  well  for  half  an  hour,  he  fud- 
clenly  fell  into  a great  ftupor,  with  flower  pulfe 
than  natural,  and  a flow  moaning  refpiration,  in 
which  he  continued  about  another  half  hour,  and 

1 

then  recovered. 

The  fequel  of  this  difeafe  was  favourable ; he 
was  directed  one  grain  of  opium  at  fix  every 
morning,  and  then  to  rife  out  of  bed;  at  half 
paft  fix  he  was  directed  fifteen  drops  of  laudanum 
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in  a glafs  of  wine  and  water.  The  fil'd;  day  the 
paroxyfm  became  fhorter,  and  lefs  violent.  The 
dofe  of  opium  was  increafed  to  one-half  more, 
and  in  three  or  four  days  the  fits  left  him.  The 
bark  and  filings  of  iron  were  alfo  exhibited  twice 
a day ; and  I believe  the  complaint  returned  no 

more. 

2.  In  this  paroxyfm  it  mull  be  obferved,  that 
he  began  with  pain,  and  ended  with  flupor,  in 
both  circumftances  refembling  a fit  of,  epilepfy. 
And  that  therefore  the  exertions  both  of  mind 
and  body,  both  the  voluntary  ones,  and  thofe 
immediately  excited  by  pleafurable  fenfation, 
were  exertions  to  relieve  pain. 

The  hunting  fcene  appeared  to  be  rather  an 
aCt  of  memory  than  of  imagination,  and  was 
therefore  rather  a voluntary  exertion,  though  at- 
tended with  the  pleafurable  eagernefs,  which  was 
the  confequence  of  thofe  ideas  recalled  by  recol- 
lection, and  not  the  caufe  of  them. 

Thefe  ideas  thus  voluntarily  recollected  were 
fucceeded  by  lenfations  of  pleafure,  though  his 
fenfes  were  unafFeCted  by  the  ftimuli  of  vifible  or 
audible  objeCts ; or  fo  weakly  excited  by  them  as 
not  to  produce  fenfation  or  attention.  And  the 
pleafure  thus  excited  by  volition  produced  other 
ideas  and  other  motions  in  confequence  of  the 
fenforial  power  of  fenfation.  Whence  the  mix- 
ed catenations  of  voluntary  and  fenfitive  ideas  and 
mufcular  motions  in  reverie ; which,  like  evgry 
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other  kind  of  vehement  exertion,  contribute  to 
relieve  pain,  by  expending  a large  quantity  of 
fenforial  power. 

Thofe  fits  generally  commence  during  deep, 
from  whence  I fuppofe  they  have  been  thought 
to  have  fome  connexion ' with  deep,  and  have 
thence  been  termed  Somnambulifm  ; but  their 
commencement  during  deep  is  owing  to  our  in- 
creafed  excitability  by  internal  fenfations  at  that 
time,  as  explained  in  Sedt.  XVIII.  14  and  15,  and 
not  to  any  dmilitude  between  reverie  and  deep. 

3.  I was  once  concerned  for  a very  elegant  and 
ingenious  young  lady,  who  had  a reverie  on  al- 
ternate days,  which  continued  nearly  the  whole 
day ; and  as  in  her  days  of  diieafe  the  took  up 
the  fame  kind  of  ideas,  which  die  had  converted 
about  on  the  alternate  day  before,  and  could  re- 
coiled! nothing  of  them  on  her  well  day  ; die  ap- 
peared to  her  friends  to  podefs  two  minds.  This 
cafe  alfo  was  of  the  epileptic  kind,  and  was  cured, 
with  fome  relapfes,  by  opium  adminiftered  before 
the  commencement  of  the  paroxyfm. 

4.  Whence  it  appears,  that  the  methods  of 
relieving  indammatory  pains,  is  by  removing  all 
ftimulus,  as  by  venefedtion,  cool  air,  mucilagi- 
nous diet,  aqueous  potation,  dlence,  darknefs. 

The  methods  of  relieving  pains  from  defedt  of 
dimulus  is  by  fupplying  the  peculiar  dim! us  re- 
quired, as  of  food,  or  warmth. 

And  the  general  method  of  relieving  pain  is  by 

exciting 
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exciting  into  adtion  fomc  great  part  of  the  fyftem 
tor  the  purpolc  of  expending  a part  of  the  fenfo- 
rial  power.  This  is  done  either  by  exertion  of 
the  voluntary  ideas  and  mufcles,  as  in  inianity 
and  convultion  ; or  by  exerting  both  voluntary 
and  fenfitive  motions,  as  in  reverie ; or  by  ex- 
citing the  irritative  motions  by  wine  or  opium 
internally,  and  by  the  warm  bath  or  blitters  ex* 
iernally  ; or  laftly,  by  exciting  the  fenfitive  ideas 
by  good  news,  affecting  fiories,  or  agreeable  pai- 
fions. 
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DISEASES  OF  ASSOCIATION. 

I.  I.  Sympathy  or  confent  of  parts.  Primary  and  fecondary 
parts  of  an  officiated  train  of  motions  reciprocally  ajfeft  each 
other.  Parts  of  irritative  trains  of  motion  ajfetl  each 
other  in  four  ways.  Sympathies  of  the  fkin  and  fomach. 
Flufhing  of  the  face  after  a meal.  Eruption  of  the  f mall- 
pox  on  the  face.  Chilnefs  after  a meal.  2.  Vertigo  from, 
intoxication.  3.  Abforption  from  the  lungs  and  pericar- 
dium hy  emetics.  In  vomiting  the  options  of  the  fomach 
are  decreafed , not  increafed.  Digefion  frengthened  after 
an  emetic.  Vomiting  from  deficiency  of  fenforial  power. 
4.  Dyfpnoea  from  cold  bathing.  Slow  pulfe  from  digitalis. 

. Death  from  gout  in  the  fomach.  II.  I . Primary  and  fe- 
condary parts  of  fenftive  affociations  affiefl  each  other. 
Pain  from  gall-fone , from  urinary  fone.  Hcmicrania. 
Painful  cpilepfy.  2.  Gout  and  red  face  from  inf amed  li- 
ver. Shingles  from  inf  amed  kidney.  3.  Coryza  from  cold 
applied  to  the  feet.  Pleurify.  Hepatitis.  4.  Pain  of 
Jhouldcrs  from  inf  amed  liver.  III.  Difeafcs  from  the  af- 
fociations of  ideas. 

I.  1.  Many  fynchronous  and  fucceffive  mo- 
tions of  our  mufcular  fibres,  and  of  our  organs 
of  fenfe,  or  ideas,  become  affociated  fo  as  to  form 
indiffolublc  tribes  or  trains  of  adlion,  as  fhewn  in 
Section  X.  on  Affociate  Motions.  Some  confli- 
1 tutions 
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tutions  more  eafily  eftablifh  thefe  affociations, 
whether  by  voluntary , fenfitive,  01  imtati\e  icpe~ 
titions,  and  fome  more  eafily  lofe  them  again,  as 
fhewn  in  Section  XXXI.  on  Temperaments. 

When  the  beginning  of  fuch  a train  of  actions 
becomes  by  any  means  difordered,  the  fucceeding 
part  is  liable  to  become  difturbed  in  confequence, 
and  this  is  commonly  termed'  fympathy  or  con- 
fent  of  parts  by  the  writers  of  medicine.  For  the 
more  clear  underflanding  of  thefe  fympathies  we 
muft  coniider  a tribe  or  train  of  actions  as  divided 
into  two  parts,  and  call  one  of  them  the  primary 
or  original  motions,  and  the  other  the  fecondary 
or  fympathetic  ones. 

The  primary  and  fecondary  parts  of  a train  of 
irritative  actions  may  reciprocally  affect  each 
other  in  four  different  manners.  1.  They  may 
both  be  exerted  with  greater  energy  than  natural. 
2.  The  former  may  act  with  greater,  and  the 
latter  with  lefs  energy.  3.  The  former  may  act 
with  lefs,  and  the  latter  with  greater  energy. 
A.  They  may  both  adt  with  lefs  energy  than 
natural.  I fhall  now  give  an  example  of  each 
kind  of  thefe  modes  of  adtion,  and  endeavour 
to  fhew,  that  though  the  primary  and  fecondary 
parts  of  thefe  trains  or  tribes  of  motion  are  con- 
nected by  irritative  affociation,  or  their  previous 
habits  of  acting  together,  as  deferibed  in  Sect. 
XX.  on  Vertigo.  Yet  that  their  acting  with 
fimilar  of  diffimilar  degrees  of  energy,  depends 
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on  the  greater  or  lefs  quantity  of  fenforial  power, 
which  the  primary  part  of  the  train  expends  in 
its  exertions. 

i 

The  actions  of  the  flomach  conftitute  fo  im- 
portant a part  of  the  affociations  of  both  irritative 
and  fenfitive  motions,  that  it  is  faid  to  fympathize 
with  almoft  every  part  of  the  body ; the  firft 
example,  which  I fhall  adduce  to  fhew  that  both 
the  primary  and  fecondary  parts  of  a train  of  ir- 
ritative affociations  of  motion  a6t  with  increafed 
enei'gy,  is  taken  from  the  content  of  the  fkin  with 
this  organ.  When  the  action  of  the  fibres  of 
the  ftomach  is  increafed,  as  by  the  ftimulus  of  a 
full  meal,  the  exertions  of  the  cutaneous  arteries 
of  the  face  become  increafed  by  their  irritative 
affociations  with  thofe  of  the  ftomach,  and  a glow 
or  fluffing  of  the  face  fucceeds.  For  the  final! 
veffels  of  the  fkin  of  the  face  having  been  more 
accuftomed  to  the  varieties  of  action,  from  their 
frequent  expofure  to  various  degrees  of  cold  and 
heat,  become  more  eafily  excited  into  increafed 
adtion,  than  thofe  of  the  covered  parts  of  our 
bodies,  and  thus  a£t  with  more  energy  from  their 
irritative  or  fenfitive  affociMions  with  the  ftomach. 
On  this  account  in  fmall-pox  the  eruption  in 
confequence  of  the  previous  affedtion  of  the 
ftomach  breaks'  out  a day  fooner  on  the  face  than 
on  the  hands,  and  two  days  fooner  than  on  the 
trunk,  and  recedes  in  fimilar  times  after  matura- 
tion. 


But 
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But  fecondly,  in  weaker  conftitutions,  that  is, 
in  thole  who  poftefs  lefs  fenfoiial  power,  To  much 
of  it  is  expended  in  the  increafed  actions  of  the 
fibres  of  the  ftomach  excite4  by  the  ft im ulus 
of  a meal,  that  a fenfe  of  chilnefs  fucceeds 
inftead  of  the  univerfal  glow  above  mentioned ; 
and  thus  the  fecondary  part  of  the  aflociated  train 
of  motions  is  diminifhed  in  energy,  in  confe- 
quence  of  +the  increafed  activity  of  the  primary 
part  of  it. 

2.  Another  inftance  of  a fimilar  kind,  where 
the  fecondary  part  of  the  train  adts  with  lefs 
energy  in  conlequence  of  the  greater  exertions  of 
the  primary  part,  is  the  vertigo  attending  intoxi- 
cation ; in  this  circumftance  fo  much  fenforial 
power  is  expended  on  the  ftomach,  and  on  its 
neareft  or  more  ftxongly  aflociated  motions,  as 
thofe  of  the  fubcutaneous  veflels,  and  probably 
of  the  membranes  of  fome  internal  vifcera,  that 
the  irritative  motions  of  the  retina  become  imper- 
fectly exerted  from  deficiency  of  fenforial  power, 
as  explained  in  Sedt.  XX.  and  XXL  3.  on  Ver- 
tigo and  on  Dr  unkennels,  and  hence  the  ftagger- 
ing  inebriate  cannot  completely  balance  himfelf 
by  fuch  indiftindt  vifibn. 

3.  An  inftance  of  the  third  circumftance,  where 
the  primary  part  of  a train  of  irritative  motions 
adls  with  lefs,  and  the  fecondary  part  with  greater 
energy,  may  be  obferved  by  making  the  following 

experiment. 
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experiment.  If  a perfon  lies  with  his  arms  and 
fhoulders  out  of  bed,  till  they  become  cold,  a 
temporary  coryza  or  catarrh  is  produced ; fo  that 
the  paffage  of  the  noftrils  becomes  totally  ob- 
ftrudled  ; at  lead:  this  happens  to  many  people ; 
and  then  on  covering  the  arms  and  fhoulders,  till 
they  become  warm,  the  paffage  of  the  noftrils 
ceales  again  to  be  obftrudcd,  and  a quantity  of 
mucus  is  difcharged  from  them.  In  this  cafe 
the  quiefcence  of  the  veflels  of  the  fkin  of  the 
arms  and  fhoulders,  occaftoned  by  expofure  to 
cold  air,  produces  by  irritative  affociation  an  in- 
created  adlion  of  the  veflels  of  the  membrane  of 
the  noftrils ; and  the  accumulation  of  fenforial 
power  during  the  torpor  of  the  arms  and  fhoul- 
dcrs  is  thus  expended  in  producing  a temporary 
coryza  or  catarrh. 

Another  inftance  fnay  be  adduced  from  the 
fympathy  or  content  of  the  motions  of  the  fto- 
mach  with  other  more  diftant  links  of  the  very 
extenftve  tribes  or  trains  of  irritative  motions  af- 
fociated  with  them,  defcribed  in  Se6l.  XX.  on 
Vertigo.  When  the  actions  of  the  fibres  of  the 
flora ach  are  diminifhed  or  inverted,  the  actions 
of  the  abforbent  veflels,  which  take  up  the  mucus 
from  the  lungs,  pericardium,  and  other  cells  of 
the  body,  become  increafed,  and  abforb  the  fluids 
accumulated  in  them  with  greater  avidity,  as 
appears  from  the  exhibition  of  foxglove,  anti- 
mony. 
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mony,  or  other  emetics,  in  cafes  of  anafarca,  attend- 
ed with  unequal  pulfe  and  difficult  refpiration. 

That  the  aCt  of  naufea  and  vomiting  is  a de- 
creafed  exertion  of  the  fibres  of  the  ftomach  may 
be  thus  deduced ; when  an  emetic  medicine  is 
adminiftered,  it  produces  the  pain  of  ficknefs, 
as  a difagreeable  tafte  in  the  mouth  produces 
the  pain  of  naufea ; thefe  pains,  like  that  of 
hunger,  or  of  cold,  or  like  thofe,  which  are  ufually 
termed  nervous,  as  the  head-ach  or  hemicrania,  do 
not  excite  the  organ  into  greater  aCtion  ; but  in 
this  cafe  I imagine  the  pains  of  ficknefs  or  of 
naufea  counteract  or  defiroy  the  pleafurable  fen- 
fation,  which  feems  neceffary  to  digeflion,  as 
fhewn  in  SeCt.  XXXIII.  1.1.  The  periftaltic 
motions  of  the  fibres  of  the  ftomach  become  en- 
feebled by  the  want  of  this  ftimulus  of  pleafurable 
fenfation,  and  in  confequence  flop  for  a time, 
and  then  become  inverted ; for  they  cannot 
become  inverted  without  being  previoufly  flop- 
ped. Now  that  this  inverfion  of  the  trains  of 
motion  of  the  fibres  of  the  flomach  is  owing 
to  the  deficiency  of  pleafurable  fenfation  is 
evinced  from  this  circumflance,  that  a naufeous  ’ 
idea  excited  by  words  will  produce  vomiting  as 
effectually  as  a naufeous  drug. 

Hence  it  appears,  that  the  aCt  of  naufea  or 
vomiting  expends  lefs  fenforial  power  than  the 
ufual  periftaltic  motions  of  the  ftomach  in  the 

digeflion 
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digcftion  of  our  aliment;  and  that  hence  there 
is  a.  greater  quantity  of  tentorial  power  becomes 
accumulated  in  the  fibres  of  the  ftomach,  and 
more  of  it  in  confequence  to  fpare  for  the  action 
of  thofe  parts  of  the  fyftem,  which  are  thus 
affociated  with  the  ftomach,  as  of  the  whole 
abforbent  ferics  of  veffels,  and  which  are  at  the 
fame  time  excited  by  their  ul'uai  ftimuli. 

From  this  we  can  underhand,  how  after  the 
operation  of  an  emetic  the  ftomach  becomes  more 
irritable  and  fenfible  to  the  ftimulus,  and  the 
pleafure  of  food  ; fince  as  the  fenforial  power 
becomes  accumulated  during  the  naufea  and 
vomiting,  the  digeftivc  power  is  afterwards  ex-* 
erted  more  forcibly  for  a time.  It  ihould,  how- 
ever, be  here  remarked,  that  though  vomiting 
is  in  general  produced  by  the  defedft  of  this  ftimu- 
lus of  pleafurable  fenfation,  as  when  a nauleous 
drug  is  adminillered  ; yet  in  long-continued  vo- 
miting, as  in  fea-fteknefs,  or  from  habitual  dram- 
drinking,  it  ariles  from  deficiency  of  fenforial 
power,  which  in  the  former  cafe  is  exhaufted  by. 
the  increafed  exertion  of  the  irritative  ideas  of 
vifion,  and  in  the  latter  by  the  frequent  applica- 
tion of  an  unnatural  ftimulus. 

4.  An  example  of  the  fourth  circumftance  above 
mentioned,  where  both  the  primary  and  fecondary 
parts  of  a train  of  motions  proceed  with  energy 
lefs  than  natural,  may  be  obferved  in  the  dyf- 

pncea. 


1 


Sect.  XXXV.  2.  1.  OF  ASSOCIATION. 


M-5 


pncea,  which  occurs  in  going  into  a very  cold 
bath,  and  which  has  been  detcribed  and  explain- 
ed in  Sea.  XXXII.  3.  2. 

And  by  the  incrcafed  debility  of  the  pulfations 
of  the  heart  and  arteries  during  the  operation  of 
an  emetic.  Secondly,  from  the  Hownefs  and  in- 
termiffion  of  the  pulfations  of  the  heart  from  the 
mediant  efforts  to  vomit  occahoned  by  an  over- 
dofe  of  digitalis.  And  thirdly,  from  the  total 
ftoppage  of  the  motions  of  the  heart,  or  death, 
in  confequence  of  the  torpor  of  the  ffomach, 
when  affeded  with  the  commencement  or  cold 
paroxyfm  of  the  gout.  See  Sed.  XXV.  17. 

II.  1.  The  primary  and  fecondary  parts  of  the 
trains  of  fenfitive  affociation  reciprocally  affed 
each  other  in  different  manners.  1.  The  in- 
created  fenfation  of  the  primary  part  may  ceafe, 
when  that  of  the  fecondary  part  commences.  2. 
The  increaied  adion  of  the  primary  part  may 
ceate,  when  that  ot  the  fecondary  part  commences. 
3.  The  primary  part  may  have  increafed  fenfation, 
and  the  fecondary  part  increafed  adion.  4.  The 
primary  part  may  have  increafed  adion,  and  the 
fecondary  part  increafed  fenfation. 

Examples  of'  the  firft  mode,  where  the  in- 
ciealed  fenfation  of  the  primary  part  of  a train 
of  fenfitive  affociation  ceafes,  when  that  of  the 
fecondary  part  commences,  are  not  unfrequent ; 
as  t : us  is  the  general  origin  of  thofe  pains,  which 
continue  fome  time  without  being  attended  with 
inflammation,  fucBfes  the  pain  at  the  pit  of  the 
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ftomach  from  a ftone  at  the  neck  of  the  gall- 
bladder, and  the  pain  of  ftrangury  in  the  glans 
penis  from  a hone  at  the  neck  of  the  urinary 
bladder.  In  both  thefe  calcs  the  part,  which  is 
affected  fecondarily,  is  believed  to  be  much  more 
fenfiblc  than  the  part  primarily  affected,  as  de- 
feribed  in  the  catalogue  of  difeafes,  Clafs  II.  1.  1. 

II.  and  IV.  2.  2.  2.  and  IV.  2.  2.  4. 

The  hemicrania,  or  nervous  head-ach,  as  it  is 
called,  when  it  originates  from  & decaying  tooth, 
is  another  difeafe  of  this  kind ; as  the  pain  of 
the  carious  tooth  always  ceales,  when  the  pain 
Over  one  eye  and  temple  commences.  And  it  is 
probable,  that  the  violent  pains,  which  induce 
convullions  in  painful  epileptics,  are  produced  in 
the  fame  manner,  from  a more  fenfiblc  part  fym- 
pathizing  with  a difeafed  one  of  lefs  fenfibility. 

• See  Catalogue  of  difeafes,  Clafs  IV.  2.  2.  8.  and 

III.  1.  1.6. 

The  laft  tooth,  or  dens  fapientire,  of  the  upper 
jaw  molt  frequently  decays  firft.  and  is  liable  to 
produce  pain  over  the  eye  and  temple  of  that 
fide.  The  laft  tooth  of  the  under  jaw  is  all'o 
liable  to  produce  a fimilar  hemicrania,  when  it 
begins  to  decay.  W hen  a tooth  in  the  upper 
jaw  is  the  caufe  of  the  headach,  a flighter  pain  is 
lbmetimes  perceived  on  the  cheek-bone.  And 
when  a tooth  in  the  lower  jaw  is  ,the  caufe  of 
headach,  a pain  fometimes  aftedts  the  tendons  of 
the  mufcles  of  the  neck,  which  are  attached  near 
the  jaws.  But  the  clavus  hyftericus,  or  pain  about 

the 
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the  middle  of  the  parietal  bone  on  one  fide  of 
the  head,  I have  feen  produced  by  the  lecond  of 
the  molares,  or  grinders,  of  the  under  jaw;  of 
which  I fhall  relate  the  following  cafe.  See 
Glafs  IV.  2.  2.  8. 

Mrs. , about  30  years  of  age,  was  feized 

with  great  pain  about  the  middle  of  the  right 
parietal  bone,  which  had  continued  a whole  day 
before  I law  her,  and  was  fo  violent  as  to  threaten 
to  occafion  convulfions.  Not  being  able  to  de- 
tect a decaying  tooth,  or  a tender  one,  by  exami- 
nation with  my  eye,  or  by  ftriking  them  with  a 
tea-lpoon,  and  fearing  bad  confequences  from  her 
tendency  to  convulfion,  I advifed  her  to  extract 
the  laft  tooth  of  the  under  jaw  on  the  affedted 
fide ; which  was  done  without  any  good  effedh 
She  was  then  dire&ed  to  lofe  blood,  and  to  take 
a brifk  cathartic;  and  after  that  had  operated, 
about  6o  drops  of  laudanum  were  given  her, 
with  laige  doles  of  bark;  by  which  the  pain  was 
removed.  In  about  a fortnight  ihe  took  a ca- 
thartic medicine  by  ill  advice,  and  the  pain  re- 
turned with  greater  violence  in  the  fame  place; 
and,  before  I could  arrive,  as  fire  lived  30  miles 
from  me,  die  fufFered  a paralytic  ftroke ; which 
affected  her  limbs  and  her  face  on  one  fide,  and 
relieved  the  pain  of  her  head. 

About  a year  afterwards  I was  again  called  to 
her  on  account  of  a pain,  as  violent  as  before, 
exactly  on  the  fame  part  of  the  other  parietal 

^ 2 bone. 
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bone.  On  examining  her  mouth  I found  the 
lccond  molaris  of  the  under-jaw  on  the  fide  be- 
fore affe&ed  was  now  decayed,  and  concluded, 
that  this  tooth  had  occafioned  the  ftroke  of  the 
pally  by  the  pain  and  confequent  exertion  it  had 
caufed.  On  this  account  I earn  eft  ly  entreated 
her  to  allow  the  found  molaris  of  the  fame  jaw 
oppofite  to  the  decayed  one  to  be  extradited ; 
which  was  forthwith  done-,  and  the  pain  of  her 
head  immediately  ceafed,  to  the  aftonifhment  of 
her  attendants.  1 

In  the  cafes  above  related  of  the  pain  exifting 
in  a part  diftant  from  the  feat  of  the  difeafe,  the 
pain  is  owing  to  defedfl  of  the  ufual  motions  of 
the  painful  part.  This  appears  from  the  coldnefs, 
palencfs,  and  emptinefs  of  the  affedded  veffels,  or 
of  the  extremities  of  the  body  in  general,  and 
from  there  being  no  tendency  to  inflammation. 
The  increafed  addion  of  the  primary  part  of  thefe 
aflociated  motions,  as"of  the  hepatic  termination 
of  the  bile-dudd  from  the  ftimulus  of  a gall- 
fione,  or  of  the  interior  termination  of  the  urethra 
from  the  ftimulus  of  a ftone  in  the  bladder,  or 

I . . . 

laftly,  of  a decaying  tooth  in  hemicrama,  deprives 
the  fecondary  part  of  thefe  aflociated  motions, 
namely,  the  exterior  terminations  of  the  bile- 
dudd  or  urethra,  or  the  pained  membranes  of  the 
head  in  hemicrania,  of  their  natural  fhare  of  fen- 
forial  power:  and  hence  the  fecondary  parts  of 
thefe  fenfitive  trains  of  aflbeiation  become  pained 

from 
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from  the  deficiency  pf  their  ufual  motions,  which 
is  accompanied  with  deficiency  of  tccretions  and 
of  heat.  See  Scdt.  IV.  5.  XII.  5.  3.  XXXIV.  ]. 

X.  ■ 

Why  does  the  pain  of  the  primary  part  of  the 
aflbeiation  ceafe,  when  that  of  the  fecondary  part 
commences  ? This  is  a queftion  of  intricacy,  but 
perhaps  not  inexplicable.  The  pain  of  the  pri- 
mary part  of  thele  affociated  trains  of  motion  was 
owing  to  too  great  ftimulus,  as  of  the  ftone  at  the 
neck  of  the  bladder,  and  was  confequently  caufed 
by  too  great  adtion  of  the  pained  part.  This 
greater  adlion  than  natural  of  the  primary  part  of 
thefe  affociated  motions,  by  employing  or  expend- 
ing the  fenforial  power  of  irritation  belonging  to 
the  whole  affociated  train  of  motions,  occafioned 
torpor,  and  confequent  pain  in  the  fecondary  part 
of  the  affociated  train ; which  was  poffeffed  of 
greater  fenfibility  than  the  primary  part  of  it, 
Now  the  great  pain  of  the  fecondary  part  of  the 
train,  as  loon  as  it  commences,  employs  or  ex- 
pends the  fenforial  power  of  fenfation  belonging 
to  the  whole  affociated. train  of  motions;  and  in 
confequcnce  the  motions  of  the  primary  part, 
though  increafed  by  the  ftimulus  of  an  extrane-r 
ous  body,  ceafe  to  be  accompanied  with  pain  or 
fenfation. 

If  this  mode  of  reafoning  be  juft  it  explains  a 
curious  faff,  why  when  two  parts  of  the  body 
are  ftrongly  ftimulated,  the  pain  is  felt  only  in 
one  of  them,  though  it  is  poftible  by  voluntary 
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attention  it  may  be  alternately  perceived  in  them 
both.  In  the  fame  manner,  when  two  new  ideas 
are  prefented  to  us  from  the  ftimulus  of  external 
bodies,  we  attend  to  but  one  of  them  at  a time. 
In  other  words,  when  one  fet  of  fibres,  whe- 
ther of  the  mufcles  or  organs  of  fenfe,  con- 
tra£t  fo  flrongly  as  to  excite  much  fenfation ; 
another  let  of  fibres  contracting  more  weakly  do 
not  excite  fenfation  at  all,  becaufe  the  fenforial 
power  of  fenfation  is  pre- occupied  by  the  firft  fet 
of  fibres.  So  we  cannot  will  more  than  one 
effect  at  once,  though  by  affociations  previoufly 
formed  we  can  move  many  fibres  in  combina- 
tion. 

Thus  in  the  inftances  above  related,  the  termi- 
nation of  the  bile  duCt  in  the  duodenum,  and  the 
exterior  extremity  of  the  urethra,  are  more  fen- 
fible  than  their  other  terminations.  When  thefe 
parts  are  deprived  of  their  ufual  motions  by  de- 
ficiency of  fenforial  power,  as  above  explained, 
they  become  painful  according  to  law  the  fifth  in 
SeCtion  IV,  and  the  lefs  pain  originally  excited 
by  the  ftimulus  of  concreted  bile,  or  of  a ftone 
at  their  other  extremities  ceafes  to  be  perceived. 
Afterwards,  however,  when  the  concretions  of 
bile,  or  the  ftone  in  the  urinary  bladder,  become 
more  numerous  or  larger,  the  pain  from  their 
jncreafed  ftimulus  becomes  greater  than  the  af- 
fociated  pain  ; and  is  then  felt  at  the  neck  of  the 
gall  bladder  or  urinary  bladder ; and  the  pain  of 
„ the 
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the  glans  penis,  or  at  the  pit  of  the  flomach, 
ceafes  to  be  perceived. 

2.  Examples  of  the  fecond  mode,  where  the 
increafcd  adtion  of  the  primary  part  of  a train  of 
fenfitive  affociation  ceafes,  when  that  of  the  fe- 
condary  part  commences,  are  alio  not  unfre- 
quent ; as  this  is  the  11  lual  manner  of  the  tranfla- 
tion  of  inflammations  from  internal  to  external 
parts  of  the  fyftem,  fuch  as  when  an  inflamma- 
tion of  the  liver  or  ftomach  is  tranflated  to  the 
membranes  of  the  foot,  and  forms  the  gout ; or 
to  the  fkin  of  the  face,  and  forms  the  rofy  drop ; 
or  when  an  inflammation  of  the  membranes  of 
the  kidneys  is  tranflated  to  the  fkin  of  the  loins, 
and  forms  one  kind  of  herpes,  called  fliingles  ; in 
thefe  cafes  by  whatever  caufe  the  original  inflam- 
mation may  have  been  produced,  as  the  fecondary 
part  of  the  train  of  fenfitive  affociation  is  more 
fenflble,  it  becomes  exerted  with  greater  violence 
than  the  firft  part  of  it ; and  by  both  its  increafed 
pain,  and  the  increafed  motion  of  its  fibres,  fo 
far  diminifhes  or  exhaufts  the  fenforial  power  of 
fenfation ; that  the  primary  part  of  the  train 
being  lefs  fenflble  ceafes  both  to  feel  pain,  and  to 
act  with  unnatural  energy. 

3.  Examples  of  the  third  mode,  where  the  pri- 
mary part  of  a train  of  fenfitive  affociation  of 
motions  may  experience  increafed  fenfation,  and 
the  fecondary  part  increafed  action,  are  likewife 
not  unfrequent ; as  it  is  in  this  manner  that  molt 
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inflammations  commcpce.  Thus,  after  Handing 
fome  time  in  fnow,  the  feet  become  affected  with 
the  pain  of  cold,  and  a common  coryza,  or  in- 
flammation of  the  membrane  of  the  noftrils,  fuc- 
ceeds.  It  is  probable  that  the  internal  inflam- 
mations, as  pleurifles,  or  hepatitis,  which  are  pro- 
duced after  the  cold  paroxyfm  of  fever,  originate 
in  the  fame  manner  from  the  fympathy  of  thofe 
parts  with  fome  others,  which  were  previoufly 
pained  from  quiefeen'ee ; as  happens  to  various 
parts  of  the  fyftem  during  the  cold  fits  of  fevers. 
In  thefe  cafes  it  would  feem,  that  the  fenforial 
-power  of  fenfation  becomes  accumulated  during 
the  pain  of  cold,  as  the  torpor  of  the  veffels 
occafioned  by  the  defedt  of  heat  contributes  to 
the  increafe  or  accumulation  of  the  fenforial 
power  of  irritation,  and  that  both  thefe  become 
exerted  on  fome  internal  part,  which  was  not 
rendered  torpid  by  the  cold  which  affedted  the 
external  parts,  nor  by  its  aflociation  with  them  ; 
or  which  fooner  recovered  its  fenfibility.  This 
requires  further  confideration. 

4.  An  example  of  the  fourth  mode,  or  where 
the  primary  part  of  a fenfitive  aflociation  of  mo- 
tions may  have  increafed  action,  and  the  fecon- 
dary  part  increafed  fenfation,  may  be  taken  from 
the  pain  of  the  fhoulder,  which  attends  inflam- 
mation of  the  membranes  of  the  liver,  fee  Clafs 
IV.  2.  2.  9.;  in  this  circumftance  fo  much  fen- 
forial power  feems  to  be  expended  in  the  violent 
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actions  and  fenfations  of  the  inflamed  membranes 
of  the  liver,  that  the  membranes  affociated  with 
them  become  quiefcent  to  their  ufual  ftimuli,  and 
painful  in  confequenee. 

There  may  be  other  modes  in  which  the  pri- 
mary and  fecondary  parts  of  the  trains  of  affoci- 
ated  fenfitive  motions  may  reciprocally  affebt 
each  other,  as  may  be  feen  by  looking  over  Clafs 
IV.  in  the  catalogue  of  difeafes ; all  which  may 
probably  be  refolved  into  the  plus  and  minus  of 
fenforial  power,  but  we  have  not  yet  had  fufficient 
obfervations  made  upon  them  with  a view  to  this 
doctrine. 

III.  The  affociated  trains  of  our  ideas  may 
have  fympathies,  and  their  primary  and  fecondary 
parts  affebt  .each  other  in  tome  manner  limilar  to 
thofe  above  defcribed  ; and  may  thus  occafion 
\anous  cunous  phenomena  not  yet  adverted  to 
betides  thofe  explained  in  the  Se&ions  on  Dreams* 
Reveries,  Vertigo,  and  Drunkennefs ; and  may 
thus  ditfurb  the  deductions  of  our  reafonings,  as 
well  as  the  ftreams  of  our  imaginations ; prefent 
us  with  falfe  degrees  of  fear,  attach  unfounded 
value  to  trivial  circumttances ; give  occafion  to 
°ur  early  prejudices  and  antipathies;  and  thus 
embarrafs  the  happinefs  of  our  lives.  A copious 
and  curious  harveft  might  be  reaped  from  this 
province  of  fcience,  in  which,  however,  I {hall  not 
at  prefent  wield  my  fickle. 
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SECT,  xxxvr. 

OP  THE  PERIODS  OF  DISEASES. 

I.  Mufcles  excited  by  volition  foon  ceafe  to  contrail , or  by  fen- 
fation , or  by  irritation,  owing  to  the  exhaujlion  of  fenforial 
power.  Mufcles  fubjetled  to  lefs  fimulus  have  their  fen- 
forial power  accumulated.  Hence  the  periods  of  fome  fevers. 
Want  of  irritability  after  intoxication.  II.  i.  Natural 
aElions  catenated  with  daily  habits  of  life.  2.  With  folar 
periods.  Periods  of  fcep.  Of  evacuating  the  bowels. 
3.  Natural  a Elions  catenated  with  lunar  periods.  Menf  ru- 
ction. Venereal  orgafm  of  animals.  Barrenncfs.  III.  Pe- 
riods of  difeafed  animal  aElions  from  fated  returns  of  noc- 
turnal cold , from  folar  and  lunar  infuence.  Periods  of 
diurnal  fever , hcElic  fever , quotidian,  tertian,  quartan  fever. 
Periods  of  gout,  pleurify,  of  fevers  with  arterial  debility, 
and  with  arterial  frength.  Periods  of  rhaphania,  of  nervous 
cough , hemicrama , arterial  haemorrhages,  hemorrhoids, 
hcemoptoe,  epilepfy,  palfy,  apoplexy,  madnefs.  IV.  Critical 
days  depend  on  lunar  periods.  Lunar  periods  in  the  fmall 
pox. 

I.  If  any  of  our  mufcles  be  made  to  contrail 
■violently  by  the  power  of  volition,  as  thofe  of 
the  fingers,  when  any  one  hangs  by  his  hands  on 
a fwing,  fatigue  foon  enfues ; and  the  mufcles 
ceafe  to  adl  owing  to  the  temporary  exhaufiion  of 
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the  fpirit  of  animation  ; as  foon  as  this  is  again 
accumulated  in  the  mufcles,  they  are  ready  to 
contra 6b  again  by  the  efforts  of  volition. 

Thofe  violent  mufcular  adbions  induced  by  pain 
become  in  the  fame  manner  intermitted  and  re- 
current ; as  in  labour-pains,  vomiting,  tenefmus, 
fbrangury ; owing  likewife  to  the  temporary  e£- 
hautiion  of  the  fpirit  of  animation,  as  abpve 
mentioned. 

When  any  ftimulus  continues  long  to  a6b  with 
unnatural  violence,  fo  as  to  produce  too  energetic 
adtion  of  any  of  our  moving  organs,  thofe  mo- 
tions loon  ceafe,  though  the  ftimulus  continues 
to  adt ; as  in  looking  long  on  a bright  objedb, 
as  on  an  inch-fquare  of  red  lilk  laid  on  white 
paper  in  the  funlhine.  See  Plate  I.  in  Sedb.  III.  l. 

On  the  contrary,  where  lefs  of  the  ftimulus  of 
volition,  fenfation,  or  irritation,  has  been  ap- 
plied to  a mufc.le  than  ufual ; there  appears  to  be 
an  accumulation  of  the  fpirit  of  animation  in  the 
moving  organ;  by  which  it  is  liable  to  adb  with 
greater  energy  from  lefs  quantity  of  ftimulus, 
than  was  previoufly  neceffary  to  excite  it  into  fo 
gieat  adtion ; as  after  having  been  immerfed  in 
Inow  the  cutaneous  veftels  of  our  hands  are  ex- 
cited into  ftronger  adbion  by  the  ftimulus  of  a 
lefs  degree  of  heat,  than  would  previoufly  have 
produced  that  effedb. 

P rom  hence  the  periods  of  fome  fever- fits  may 
take  their  origin,  either  limply,  or  by  their  acci- 
dental 
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dental  coincidence  with  lunar  and  folar  periods, 
or  with  the  diurnal  periods  of  heat  and  cold,  to 
be  treated  of  below ; for  during  the  cold  fit  at 
the  commencement  of  a fever,  from  whatever 
caufe  that  cold  fit  may  have  been  induced,  it 
follows,  1.  That  the  fpirit  of  animation  mull 
become  accumulated  in  the  parts,  which  exert 
during  this,  cold  fit  lefs  than  their  natural  quan- 
tity of  action.  2.  If  the  Caufe  producing  the  cold 
fit  does  n-ot  increafe,  or  becomes  diminifhcd  ; the 
parts  before  benumbed  or  inactive  become  now 
excitable  by  fmaller  flimulus,  and  are  thence 
thrown  into  more  violent  adtion  than  is  natural ; 
that  is  a hot  fit  fucceeds  the  cold  one.  3.  By 
the  energetic  adlion  of  the  fyftem  during  the  hot 
fit,  if  it  continues  long,  an  exhaullion  of  the  fpirit 
of  animation  takes  place  ; and  another  cold  fit  is 
liable  to  fucceed,  from  the  moving  fyftem  not 
beingr  excitable  into  action  from  its  ufual  ftimu- 

O 

]us.  This  inirritability  of  the  fyftem  from  a too 
great  previous  flimulus,  and  confequent  exhauf- 
tion  of  fenforial  power,  is  the  caufe  of  the  general 
debility,  and  ficknefs,  and  head-ach,  fome  hours 
after  intoxication.  And  hence  we  fee  one  of  the 
caufes  of  the  periods  of  fever-fits;  which  however 
are  frequently  combined  with  the  periods  of  our 

diurnal  habits,  or  of  heat  and  cold,  or  of  iolar  or 

* 

lunar  periods. 

When  befides  the  tendency  to  quiefcence  oc- 
cafioned  by  the  expenditure  of  fenforial  power 

, during 
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during  the  hot  fit  of  fever,  fome  other  caufe  of 

vID 

torpor,  as  the  folar  or  lunar  periods,  is  neceflary 
to  the  introdudlion  of  a fecond  cold  fit  ; the  fever 
becomes  of  the  intermittent  kind ; that  is,  there 
is  a ipace  of  time  intervenes  between  the  end  of 
the  hot  fit,  and  the  commencement  of  the  next 
cold  one.  But  where  no  exteriour  caufe  is  necef- 
fary  to  the  introduction  of  the  fecond  cokl  fit ; 
no  fuch  interval  of  health  intervenes ; but  the 
fecond  cold  fit  commences,  as  foon  as. the  fen- 
forial  power  is  fufficiently  exhaufted  by  the  hot 
fit;  and  the  fever  becomes  continual. 

II.  l.  The  following  are  natural  animal  ac- 
tions, which  are  frequently  catenated  with  our 
daily  habits  of  life,  as  well  as  excited  by  their 
natural  irritations.  The  periods  of  hunger  and 
thirft  become  catenated  with  certain  portions  of 
time,  or  degrees  of  exhaufiion,  or  other  diurnal 
habits  of  life.  And  if  the  pain  of  hunger  be  not 
relieved  by  taking  food  at  the  ufual  time,  it  is 
liable  to  ceafe  till  the  next  period  of  time  or 
other  habits  recur ; this  is  not  only  true  in  re- 
fpeet  to  our  general  defire  of  food,  but  the  kinds 
of  it  alfo  are  governed  by  this  periodical  habit ; 
infomuch  that  beer  taken  to  breakfaft-  will  dif- 
turb  the  digeftion  of  thofe,  who  have  been  ac- 
cuftomed  to  tea ; and  tea  taken  at  dinner  will 
difagree  with  thole,  who  have  been  accufiomed 
to  beer.  Whence  it  happens,  that  thofe,  who 
have  weak  ftomachs,  will  be  able  to  digefi  more 

food. 
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food,  it  they  take  their  meals  at  regular  hours ; 
becaufe  they  have  both  the  Him  ulus  of  the  ali- 
ment they  take,  and  the  periodical  habit,  to  affift 
their  digellion. 

The  periods  of  emptying  the  bladder  are  not 
only  dependent  on  the  acrimony  or  diftention  of 
the  water  in  it,  but  are  frequently  catenated  with 
external  cold  applied  to  the  tkin,  as  in  cold  bath- 
ing, or  wafhing  the  hands ; or  with  other  habits 
of  life,  as  many  are  accuftomed  to  empty  the 
bladder  before  going  to  bed,  or  into  the  houfe 
after  a journey,  and  this  whether  it  be  full  or 
not. 

Our  times  of  refpiration  are  not  only  governed 
by  the  Itimulus  of  the  blood  in  the  lungs,  or  our 
deiire  of  frefh  air,  but  alfo  by  our  attention  to  the 
hourly  objects  before  us.  Hence  when  a perfon 
is  earneftly  contemplating  an  idea  of  grief,  he 
forgets  to  breathe,  till  the  fenfatiom  in  his  lungs 
becomes  very  urgent ; and  then  a ligh  fucceeds 
for  the  purpofe  of  more  forceably  pufliing  for- 
wards the  blood,  which  is  accumulated  in  the 
lungs. 

Our  times  of  refpiration  are  alfo  frequently 
governed  in  part  by  our  want  of  a heady  fupport 
for  the  actions  of  our  arms,  and  hands,  as  in 
threading  a needle,  or  hewing  wood,  or  in  fwim- 
ming ; when  we  are  intent  upon  thefe  objects,  wc 
breathe  at  the  intervals  of  the  exertion  of  the 
pectoral  mufcles. 

1 2.  The 
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2.  The  following  natural  animal  actions  are  in- 
fluenced by  folar  period?.  The  periods  of  fleep 
and  of  waking  depend  much  on  the  folar  period, 
for  we  are  inclined  to  fleep  at  a certain  hour, 
and  to  awake  at  a certain  hour,  whether  we 
have  had  more  or  lefs  fatigue  during  the  day,  if 
within  certain  limits ; and  are  liable  to  wake  at 
a certain  hour,  whether  we  went  to  bed  earlier 
or  later,  within  certain  limits.  Hence  it  appears, 
that  thofe  who  complain  of  want  of  fleep,  will 
be  liable  to-  fleep  better  or  longer,  if  they  accuf- 
tom  themfelves  to  go  to  refl,  and  to  rife  at  cer- 
tain hours. 

The  periods  of  evacuating  the  bowels  are  ge- 
nerally connected  with  fome  part  of  the  folar  day, 
as  well  as  with  the  acrimony  or  diflention  occa- 
fioned  by  the  feces.  Hence  one  method  of  cor- 
recting coflivenefs  is  by  endeavouring  to  efla- 
blifli  a habit  of  evacuation  at  a certain  hour  of 
the  day,  as  recommended  by  Mr.  Locke,  which 
may  be  accomplifhed  by  uiing  daily  voluntary 
efforts  at  thole  times,  joined  with  the  ufual  iti- 
mulus  of  the  material  to  be  evacuated. 

3.  The  following  natural  animal  aCtions  are 
connected  with  lunar  periods.  1.  The  periods 
of  female  menftruation  are  connected  with  lunar 
periods  to  great  exadtnefs,  in  fome  inftances  even 
to  a few  hours.  Thefe  do  not  commence  or  ter- 
minate at  the  full  or  change,  or  at  any  other  par- 
ticular part  of  the  lunation,  but  after  they  have 
commenced  at  any  part  of  it,  they  continue  to 
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recur  at  that  part  with  great  regularity,  unlefs 
dilturbed  by  fome  violent  ci re um fiance,  as  ex- 
plained in  Sc6t.  XXXII.  No.  0.  their  return  is 
immediately  cauiecl  by  deficient  venous  abforp- 
tion,  which  is  owing  to  the  want  of  the  ft  im  pi  us, 
defigncd  by  nature,  of  amatorial  copulation,  or 
of  the  growing  fetus.  When  the  catamenia  re- 
turns fooner  than  the  period  of  lunation,  it  fhews 
a tendency  of  the  conftitution  to  irritability; 
that  is  to  debility,  or  deficiency  of  lento  rial  power, 
and  is  to  be  relieved  by  fmall  dofes  of  fleel  and 
opium. 

The  venereal  orgafm  of  birds  and  quadrupeds 
feems  to  commence,  or  return  about  the  molt 
powerful  lunations  at  the  vernal  or  autumnal 
equinoxes  ; but  if  it  be  difiippointed  of  its  objedf, 
it  is  i'a id  to  recur  at  monthly  periods  ; in  this  re- 
fpedt  refembhng  the  female  catamenia.  Whence 
it  is  believed,  that  women  are  more  liable  to  be- 
come pregnant  at  or  about  the  time  of  their  ca- 
tamenia, than  at  the  intermediate  times;  and  on 
this  account  they  are  feldom  much  mifiaken  in 
their  reckoning  of  nine  lunar  periods  from  the 
laft  menftruation  ; the  inattention  to  this  may 
. fometimes  have  been  the  caufe  of  fuppofed  bar- 
fennels,  and  is  therefore  worth  the  oblervation  of 
thofe,  who  wifh  to  have  children. 

III.  We  now  come  to  the  periods  of  difeafed 
animal  a&ions.  The  periods  of  fever-fits,  which 
depend  on  the  Rated  returns  of  nocturnal  cold, 

are 
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are  difcufled  in  Secfi.  XXXII.  3.  THofe  which 
originate  or  recur  at  folar  or  lunar  periods,  are 
alio  explained  in  Se&ion  XXXII.  6.  Thefe  we 
fhall  here  enumerate ; obferving,  however,  that 
it  is  not  more  furp riling,  that  the  influence  of 
the  varying  attractions  of  the  fun  and  moon, 
fhould  raife  the  ocean  into  mountains,  than  that 
it  fhould  affect  the  nice  lenfibilities  of  animal 
bodies;  though  the  manner  of  its  operation  on 
them  is  difficult  to  be  underftood.  It  is  probable 
however,  that  as  this  influence  gradually  leffens 
during  the  courfe  of  the  day,  or  of  the  lunation, 
or  of  the  year,  fome  actions  of  our  fyftem  be- 
come lefs  and  lefs  ; till  at  length  a total  quief- 
cence  of  fome  part  is  induced;  which  is  the 


commencement  of  the  paroxyfms  of  fever,  of 
menftruation,  of  pain  with  decreafed  action  of  the 
affected  organ,  and  of  confequent  convulfion. 

1 . A diurnal  fever  in  fome  weak  people  is  dif- 
iinctly  obferved  to  come  on  towards  evening, 
and  to  ceafe  with  a moift  lkin  early  in  the  morn- 
ing, obeying  the  folar  periods.  Perfons  of  weak 
conftitutions  are  liable  to  get  into  better  fpirits  at 
the  accefs  of  the  hot  fit  of  this  evening  fever  ; 
and  are  thence  inclined  to  fit  up  late ; which  by 
further  enfeebling  them  increafes  the  difeafe; 
whence  they  lofe  their  ftrength  and  their  colour. 

lence  delicate  ladies,  who  do  not  ufe  roucre 
are  obferved  to  become  paler  in  the  evening  ! 
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which  is  probably  owing  to  the  circulation 
through  the  whole  fyllem  being  lefs  frequently 
performed  in  a given  time,  though  the  pulfe  is 
quicker;  and  hence  the  mafs  of  blood  becomes 
lefs  frequently  oxygenated  in  the  lungs,  and  in 
confequence  has  a lefs  florid  colour.  This  pale 
colour  therefore  arifes  from  debility,  which  oc- 
curs to  delicate  people  in  the  evening  from  the 
exhauflion  of  fenforial  power  during  the  day, 
and  is  generally  attended  by  quicknels  of  pulfe ; 
by  which  circumftance  the  debility  may  in  fome 
degree  be  meafured. 

Another  caufe  of  the  colour  of  the  fkin  may 
Cccafionally  depend  on  the  increafed  adtion  of  the 
cutaneous  capillaries,  as  in  the  hot  fit  of  fever ; 
or  by  the  produdtion  of  new  blood  veffels,  as 
in  topical  inflammations.  And  palenefs  may  arife 
from  the  contrary  durations,  as  from  inadtion  of 
the  cutaneous  capillaries  in  the  cold  paroxyfm  of 
fever,  and  from  the  concretion  of  the  tides  of 
the  fmali  cutaneous  arteries,  as  in  old  age. 

r<l.  The  periods  of  hcdtic  fever,  fuppofed  to 
arife  from  abforption  of  matter,  obey  the  diurnal  , 
periods  like  the  above,  having  the  exacerbefcence 
towards  evening,  and  the  lemiffion  c.uly  in  the 
morning,  with  Iweats,  or  diaiihcca,  01  mine  with 
white  fediment. 

3.  The  periods  of  quotidian  fever  are  either 

catenated  with  tolar  time,  and  return  at  the  in- 
tervals 
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tervals  of  twenty-four  hours  ; or  with  lunar  time, 
recurring  at  the  intervals  of  about  twenty*  five 
hours.  There  is  great  ufe  in  knowing  with  what 
circumftances  the  periodical  return  or  new  mor- 
bid motions  are  conjoined,  as  the  molt  efifedfual 
times  of  exhibiting  the  proper  medicines  are  thus 
determined.  So  if  the  torpor,  which  ufhers  in  an 
ague  fit,  is  catenated  with  the  lunar  day ; it  is 
known  when  the  bark  or  opium  muft  be  given, 
fo  as  to  exert  its  principal  eftcdt  about  the  time 
of  the  expected  return.  Solid  opium  fhould  be 
given  about  an  hour  before  the  expedited  cold  fit ; 
liquid  opium  and  wine  about  half  an  hour  ; the 
bark  repeatedly  for  fix  or  eight  hours  previous  to 
the  expedited  return. 

4.  The  periods  of  tertian  fevers,  reckoned 
from  the  commencement  of  one  cold  fit  to  the 
commencement  of  the  next  cold  fit,  recur  with 
folar  intervals  of  forty-eight  hours,  or  with  lu- 
nar ones  of  about  fifty  hours.  When  the  recur- 
rence of  thefe  begins  one  or  two  hours  earlier  than 
the  folar  period,  it  fhews,  that  the  torpor  or 
cold  fit  is  produced  by  lefs  external  influence ; 
and  therefore  that  it  is  more  liable  to  degenerate 
into  a fever  with  only  remiflions  ; fo  when  men- 
flmation  recurs  fooner  than  the  period  of  luna- 
tion, it  fhews  a tendency  of  the  habit  to  torpor 
or  inirritability. 

5.  The  periods  of  quartan  fevers  return  at  fo- 
lar intervals  of  feventy-two  hours,  or  at  lunar 
ones  of  about  feventy-four  hours  and  a half. 

M 2 This 
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This  kind  of  ague  appears  molt  in  moifl  cold 
autumns,  and  in  cold  countries  replete  with 
marfhes.  It  is  attended  with  greater  debility, 
and  its  cold  accefs  more  difficult  to  prevent.  For 
where  there  is  previoufly  a deficiency  of  fenforial 
power  the  conftitution  is  liable  to  run  into  greater 
torpor  from  any  further  diminution  of  it ; two 
ounces  of  bark  and  fome  fleel  fhould  be  given 
on  the  day  before  the  return  of  the  cold  parox- 
ylm,  and  a pint  of  wine  by  degrees  a few  hours 
before  its  return,  and  thirty  drops  of  laudanum 
one  hour  before  the  expected  cold  fit. 

t).  The  periods  of  the  gout  generally  com- 
mence about  an  hour  before  fun-rife,  which  is 
ufually  the  coldefl  part  of  the  twenty- four  hours. 
The  greater  periods  of  the  gout  feem  alfo  to  ob- 
ferve  the  folar  influence,  returning  about  the 
fame  feafon  of  the  year. 

7.  The  periods  of  the  pleurify  recur  with  exa- 
cerbation of  the  pain  and  fever  about  fun-fet,  at 
which  time  venefe&ion  is  of  moll  fervice.  The 
fame  may  be  obferved  of  the  inflammatory  rheu- 
matifm,  and  other  fevers  with  arterial  flrength, 
which  feem  to  obey  folar  periods  ; and  thofe  with 
debility  feem  to  obey  lunar  ones. 

8.  The  periods  of  fevers  with  arterial  debility 
feem  to  obey  the  lunar  day,  having  their  accefs 
daily  nearly  an  hour  later;  and  have  fometimes 
two  accedes  in  a day,  refembling  the  lunar  ef- 
fects upon  the  tides. 

. \ 9.  The 
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g.  The  periods  of  rhaphania,  or  convulflons  of 
the  limbs  from  rheumatic  pain,  l'eem  to  be  con- 
nected with,  folar  influence,  returning  at  nearly 
the  fame  hour  for  weeks  together,  unlefs  dit- 
turbed  by  the  exhibition  of  powerful  doles  of 
opium. 

So  the  periods  of  tuffs  ferina,  or  violent 
cough  with  flow  pulfe,  called  nervous  cough,  re- 
cur by  folar  periods.  Five  grains  of  opium 
given  at  the  time  the  cough  commenced  difturb- 
cd  the  period,  from  feven  in  the  evening  to  eleven, 
at  which  time  it  regularly  returned  for  fome  days, 
during  which  time  the  opium  was  gradually  omit- 
ted. Then  120  drops  of  laudanum  were  given 
an  hour  before  the  accefs  of  the  cough,  and  it 
totally  cealed.  The  laudanum  was  continued  a 
fortnight,  and  then  gradually  difeontinued. 

10.  The  periods  of  hemicrania,  and  of  pain- 
ful epilepsy,  are  liable  to  obey  lunar  periods,  both 
in  their  diurnal  returns,  and  in  their  greater  pe- 
riods of  wegks,  but  are  alfo  induced  by  other  ex- 
citing caufes. 

11.  The  periods  of  arterial  haemorrhages  feem 
to  return  at  folar  periods  about  the  fame  hour  of 
the  evening  or  morning.  Perhaps  the  venous 
haemorrhages  obey  the  lunar  periods,  as  the  ca- 
tamenia, and  haemorrhoids. 

12.  The  periods  of  the  haemorrhoids,  or  piles, 
in  fome  recur  monthly,  in  others  only  at  the 
greater  lunar  influence  about  the  equinoxes. 

M 3 13.  The 
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13.  The  periods  of  haemoptoe  fometimes  obey 
folar  influence,  requrfing  early  in  the  morning  for 
leveral  days  ; and  fometimes  lunar  periods,  recur- 
ring monthly ; and  fometimes  depend  on  our  hours 
of  fleep.  See  Clafs  I.  2.  1.  9. 

14.  Many  of  the  fird:  periods  of  epileptic  fits 
obey  the  monthly  lunation  with  fome  degree  of 
accuracy  ; others  recur  only  at  the  moft  powerful 
lunations  before  the  vernal  equinox,  arid  after  the 
autumnal  one ; but  when  the  conditution  has 
gained  a habit  of  relieving  difagreeable  fenfa- 
tions  by  this  kind  of  exertion,  the  fit  recurs  from 
any  flight  caufe. 

15.  The  attack  of  palfy  and  apoplexy  are 
known  to  recur  with  great  frequency  about  the 
equinoxes. 

16.  There  are  numerous  indances  of  the  ef- 
fect of  the  lunations  upon  the  periods  of  infanity, 
whence  the  name  of  lunatic  has  been  given  to 
thofe  afflidted  with  this  difeafe, 

IV.  The  critical  days,  in  which  fevers  are 
fuppofed  to  terminate,  have  employed  the  atten- 
tion of  medical  philofophers  from  the  days  of 
Hippocrates  to  the  prefent  time.  In  whatever 
pcfft  of  a lunation  a fever  commences,  which 
owes  either  its  whole  caufe  to  folar  and  lunar  in- 
fluence, or  to  this  in  conjundtion  with  other 
caufes  ; it  would  feem,  that  the  effedt  would  be 
the  greated:  at  the  full  and  new  moon,  as  the 
tides  rife  higheft  at  thofe  times,  and  would  be 

the  lead  at  the  quadratures ; thus  if  a fever-fit 
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Ihould  commence  at  the  new  or  full  moon,  oc- 
cafioncd  by  the  tolar  and  lunar  attraction  dimi- 
liifhing  tome  chemical  affinity  of  the  particles  of 
blood,  and  thence  decrealing  their  ftimulus  on 
our  fanguiferous  fyttem,  as  mentioned  in  Se6t. 
XXXII.  0.  this  effect  will  daily  decreafe  for  the 
ffi'ft  feven  days,  and  will  then  increafe  till  about 
the  fourteenth  day,  and  will  again  decreafe  till 
about  the  twenty-ffi'ft  day,  and  increafe  again  till 
the  end  of  the  lunation.  If  a fever  fit  from  the 
above  caufe  lhould  commence  on  the  feventh  day 
after  either  lunation,  the  reverfe  of  the  above 
circumftances  would  happen.  Now  it  is  proba- 
ble, that  thole  fevers,  whofe  crilis  or  termina- 
tions are  influenced  by  lunations,  may  begin  at 
one  or  other  of  the  above  times,  namely  at  the 
changes  or  quadratures  ; though  fufficient  obfer- 
vations  have  not  been  made  to  afeertain  this  cir- 
cumftance.  Hence  I conclude,  that  the  fmall- 
pox  and  mealies  have  their  critical  days,  not  go- 
verned by  the  times  required  for  certain  chemical 
changes  in  the  blood,  which  affeCt  or  alter  the 
ftimulus  of  the  contagious  matter,  but  from  the 
daily  increafing  or  decrealing  effedt  of  this  lunar 
link  of  catenation,  as  explained  in  Section  XVII, 
3.  3.  And  as  other  fevers  terminate  moft  fre- 
quently about  the  feventh,  fourteenth,  twenty-, 
firft,  or  about  the  end  of  four  weeks,  when  no. 
medical  affiftance  has  difturbed  their  periods,  I 
^onplude,  that  thefe  crifes,  or  terminations,  are 
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governed  by  periods  of  the  lunations,  though  we 
are  ftill  ignorant  of  their  manner  of  operation. 

In  the  difhndt  fmall  pox  the  veftiges  of  luna- 
tion are  very  apparent ; after  inoculation  a quar- 
ter of  a lunation  precedes  the  commencement  of 
. the  £ever,  another  quarter  terminates  with  the 
complete  eruption,  another  quarter  with  the  com- 
ply 'maturation,  and  another  quarter  terminates 
the  complete  abforption  of  a material  now  ren- 
dered moifenfive  to  the  confutation. 

. * .....  t • * 
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SECT.  XXXVII. 

OP  DIGESTION,  SECRETION,  NUTRITION. 

I.  Cryflals  increafe  by  the  greater  attraction  of  their  files . 
Accretion  by  chemical  precipitations,  by  vjelding , by  prejfure \ 
by  agglutination.  II.  Hunger , digejiion , why  it  cannot  be 
imitated  out  of.  the  body.  La  Cl  cals  abforb  by  animal  f elec- 
tion, or  appetency.  III.  The  glands  and  pores  abforb  nutri- 
tious particles  by  animal  feleClion.  Organic  particles  of 
Buffon.  Nutrition  applied  at  the  time  of  elongation  of 
fibres.  Like  inflammation.  IV.  It  feems  cafler  to  have 
preferved  anirhals  than  to  reproduce  them.  Old  age  and 
dedth  from  inirritability . Three  caufes  of  this.  Original 
fibres  of  the  organs  of  fenfe  andmufcles  unchanged.  V.  Art 
of  producing  long  life. 

rH‘ 

; 1.  The  larger  cryflals  of  faline  bodies  may  be 
conceived  to  arife  from  the  combination  of  fmaller 
cryflals  of  the  fame  form,  owing  to  the  greater  at- 
tractions of  their  lides  than  of  their  angles.  Thus 
if  eight  cubes  were  floating  in  a fluid,  whofe 
fridtion  or  refiflance  is  nothing,  it  is  certain  the 
fides  of  thefe  cubes  would  attract  each  other 
fironger  than  their  angles ; and  hence  that  thefe 
eight  fmaller  cubes  would  fo  arrange  themfelves 
as. to  produce  one  larger  one. 

There  are  other  means  of  chemical  accretion, 

fuch 
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fuch  as  the  depofitions  of  dilTolved  calcareous  or 
fihceous  particles,  as  are  feen  in  the  formation  of 
the  ftala&ites  of  limeftone  in  Derbythire,  or  of 
calcedone  in  Cornwall.  Other  means  of  adhe- 
lion  are  produced  by  heat  and  preflure,  as  in  the 
Welding  of  iron-bars  ; and  other  means  by  fimple 
preffure,  as  in  forcing  two  pieces  of  caoutchou, 
or  elaftic  gum,  to  adhere  ; and  laftly,  by  the  ag- 
glutination of  a third  fubftance  penetrating  the 
pores  of  the  other  two,  as  in  the  agglutination  of 
wood  by  means  of  anifnal  gluten.  Though  the 
ultimate  particles  of  animal  bodies  are  held  toge- 
ther during  life,  as  well  as  after  death,  by  their 
fpecific  attraction  of  cohetion,  like  all  other  mat- 
ter ; yet  it  does  not  appear,  that  their  original 
organization  was  produced  by  chemical  laws,  and 
their  production  and  increafe  mutt  therefore  only 
be  looked  for  from  the  laws  of  animation. 

II.  When  the  pain  of  hunger  requires  relief,  cer- 
tain parts  of  the  material  world,  which  furround 
us,  when  applied  to  our  palates,  excite  into  ac- 
tion the  mufcles  of  deglutition  ; and  the  material 
is  fwallowed  into  the  ftomach.  Here  the  new 
aliment  becomes  mixed  with  certain  animal  fluids, 
and  undergoes  a chemical  procels,  termed  diges- 
tion ; which,  however,  chemiflry  has  not  yet 
learnt  to  imitate  out  of  the  bodies  of  living  ani- 
mals or  vegetables.  This  procefs  feems  very 
fimilar  to  the  faccharine  procefs  in  the  lobes  of 
farinaceous  feeds,  as  of  barley,  when  it  begins. 

to 
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to  germinate  ; except  that,  along  with  the  .fugar, 
oil  and  mucilage  are  alio  produced  ; which  farm 
the  chyle  of  animals,  which  is  very  fimilar  to 
their  milk. 

The  reafon,  I imagine,  why  this  chyle  mak- 
ing, or  faceharine  procefs,  has  not  yet  been 
imitated  by  chemical  operations,  is  owing  to  the 
materials  being  in  fuch  a lituation  in  refpecT  to 
warmth,  moifture,  and  motion ; that  they  will 
immediately  change  into  the  vinous  or  acetous 
fermentation  ; except  the  new  fugar  be  abforbed 
by  the  numerous  ladteal  or  lymphatic  veflfels,  as 
foon  as  it  is  produced  ; which  is  not  eafy  to  imi- 
tate in  the  laboratory. 

Thefe  lacteal  veflels  have  mouths,  which  are 
irritated  into  action  by  the  ftimulus  of  the  fluid 
which  lurrounds  them  ; and  by  animal  feleclion, 
or  appetency,  they  abforb  fuch  part  of  the  fluid 
as  is  agreeable  to  their  palate ; thole  parts,  for 
inflance,  which  are  already^  converted  into  chyle, 
before  they  have  time  to  undergo  another  change 
by  a vinous  or  acetous  fermentation.  This  ani- 
mal abforption  of  fluid  is  almofl  vifible  to  the 
naked  eye  in  the  adlion  of  the  pun&a  lacrymalia  ; 
which  imbibe  the  tears'  from  the  ey’e,  and  dif- 
charge  them  again  into  the  nofirils. 

III.  The  arteries  conftitute  another  refervoir 
of  a changeful  fluid ; -from  which,  after  its  recent 
oxygenation  in  the  lungs,  a further  animal  lelec- 

tion 
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tion  of  various  fluids  is  abforbed  by  the  nume- 
rous glands ; thefe  feledl  their  refpe&ive  fluids 
from  the  blood,  which  is  perpetually  undergoing 
a chpmical  change ; but  the  feledtion  by  thefe 
glands,  like  that  of  the  lacteals,  which  open 
their  mouths  into  the  digefting  aliment  in  the 
ftomach,  is  from  animal  appetency,  not  from 
chemical  affinity  ; fecretion  cannot  therefore  be 
imitated  in  the  laboratory,  as  it  confifts  in  a 
•felection  of  part  of  a fluid  during  the  chemical 
chancre  of  that  fluid. 

O 

The  mouths  of  the  ladteals,  and  lymphatics, 
and  the  ultimate  terminations  of  the  glands,  are 
finer  than  can  eafily  be  conceived ; yet  it  is  pro- 
bable, that  the  pores,  or  interffices  of  the  parts, 
or  coats,  which  conftitute  thefe  ultimate  veffels, 
may  ftill  have  greater  tenuity;  and  that  thefe 
pores  from  the  above  analogy  muff  poffcfs  a 
fimilar  power  of  irritability,  and  abforb  by  their 
living  energy  the  particles  ot  fluid  adapted  to 
their  purpofes,  whether  to  replace  the  pai  ts 
abraded  or  diffolve'd,  or  to  elongate  and  enlarge 
themfelves.  Not  only  every  kind  of  gland  is  thus 
endued  with  its  peculiar  appetency,  and  fele&s 
the  material  agreeable  to  its  tafte  fi  om  the  blood, 
but  every  individual  pore  acquires  by  animal 
feledlion  the  material,  which  it  wants ; and  thus 
nutrition  feems  to  be  performed  in  a manner  fo 

fimilar  to  fecretion  ; that  they  only  differ  in  the 

one 
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One  retaining,  and  the  other  parting  again  with 
the  particles,  which  they  have  ieledted  fioin  the 
blood. 

They  may,  indeed,  differ  in  another  circum- 
ftance;  that  in  nutrition  certain  particles  of  the. 
circulating  blood,  which  have  not  previoufly 
been  ufed  in  the  fyftem,  are  embraced,  and  form 
a folid  part  of  the  animal.  Whereas  in  tome  of 
the  fecretions,  thole  particles  appear  to  be  im- 
bibed by  the  glands,  which  have  already  been 
ufed  in  the  fydem,  and  probably  abraded  or  de- 
tached from  it  into  the  circulation:  thefe  are 
depot! ted  in  refervoirs  for  future  ufe,  as  bile  and 
mucus  ; or  excluded  for  other  purpofes,  as  lemen 
and  tears  ; or  evacuated  Amply  as  feces  and  urine. 
And  it  fhould  be  oblerved,  that  all  thefe  fecretions 
are  produced  from  their  glands,  in  a very  dilute 
Rate,  mingled,  I believe,  with  mucus  diffolved  in 
water ; which  is  in  part  re-ablorbed  from  the 
refervoirs  of  the  glands,  or  from  the  cells  or  fur- 
faces  of  the  body,  that  no  unncceffary  wafte  of 
animal  matter  maj  occur;  which  accounts- for  the 
urinary  bladders  of  fith,  which  would  other- 
wife  appear  to  be  unneceffary,  according  to  the 
observation  of  Munro. 

This  way  of  accounting  for  nutrition  from 
ftimulus,  and  the  confequent  animal  fcledlion  of 
particles,  is  much  more  analogous  to  other  phe- 
nomena of  the  animal  microcofm,  than  by  having 
recourfe  to  the  microfcopic  arumalcula,  or  organic 

particles 
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particles  of  Buffon  and  Needham  ; which  being 
already  compounded  mud  themfelves  require 
nutritive  particles  to  continue  their  own  exiftence. 
And  muft  be  liable  to  undergo  a change  by  our 
digeftive  or  fec.retory  organs  ; otherwife  mankind 
would  foon  relemble  by  their  theory  the  animals, 
which  they  feed  upon.  He,  who  is  nourilhed  by 
beet  or  venifon,  would  in  time  become  horned ; 
and  he,  who  feeds  on  pork  or  bacon,  would  gain 
a nofe  proper  for  rooting  into  the  earth,  as  well 
as  for  the  perception  of  odours. 

The  whole  animal  fyftem  may  be  confidered  as 
confiding  of  the  extremities  of  the  nerves,  or  of 
having  been  produced  from  them  ; if  we  except 
perhaps  the  medullary  part  of  the  brain  redding 
in  the  head  and  fpine,  and  in  the  trunks  of  the 
nerves.  Thcfe  extremities  of  the  nerves  are  either 
of  thofe  of  locomotion,  which  are  termed  muf- 
cular  fibres  ; or  of  thofe  of  fenlation,  which  con- 
ftitute  the  immediate  organs  of  fenfe,  and  which 
have  alfo  their  peculiar  motions.  Now  as  the 
fibres,  which  conftitute  the  bones  and  membranes, 
poflefled  originally  fenfation  and  motion ; and 
are  liable  again  to  poffefs  them,  when  they  be- 
come inflamed ; it  follows,  that  thofe  were,  when 
fil'd  formed,  appendages  to  the  nerves  of  fenfa- 
tion or  locomotion,  or  were  formed  from  them. 
And  that  hence  all  thefe  folid  parts  of  the  body, 
as  they  have  originally  confided  of  extremities  of 
nerves,  require  an  appofition  of  nutritive  parti- 
cles 
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clcs  of  a fimilar  kind,  contrary  to  the  opinion  of 
Buffon  and  Needham  above  recited. 

Laftly,  as  all  thelc  filaments  have  pofieftcd,  or 
do  poffefs,  the  power  of  contraction,  and  of  con-* 
fequent  inertion  or  elongation  ; it  fcems  probable, 
that  the  nutritive  particles  are  applied  during 
their  times  of  elongation;  when  their  original 
conftituent  particles  are  removed  to  a greater 
difta  nee"  from  each  other.  For  each  mufcular  or 
fenfual  fibre  may  be  conlidered  as  a row  or  firing 
of  beads  ; which  approach,  when  in  contraction, 
and  recede  during  its  reft  or  elongation ; and  our 
daily  experience  fhews  11s,  that  great  action  ema- 
ciates the  fyftem,  and  that  it  is  repaired  durino- 
reft.  , : • 

Something  like  this  is  feen  out  of  the  body} 
for  if  a hair,  or  a fingle  untwifted  fibre  of  flax 
or  ftlk,  be  foaked  in  water ; it  becomes  longer 

o 

and  thicker  by  the  water,  which  is  abforbed  into 
its  pores.  Now  if  a hair  could  be  fuppofed  to 
be  thus  immerfed  in  a fojution  of  particles  fimilar 
to  tnofe,  which  compote  it;  one  may  imagine, 
that  it  might  be  thus  increafed  in  weight  and 
magnitude  ; as  the  particles  of  oak-bark  increafe 
the  tubftanc.e  of  the  hides  of  beafts  in  the  pro- 
cels  of  making  leather.  I mention  thefe  not 
as  philofophic  analogies,  but  as  fimiles  to  facili- 
tate our  ideas,  how  an  accretion  of  'parts \,m ay 
be  effected  by  animal  appetences,  dr,  fel&tions. 
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in  a manner  fomewhat  fimilar  to  mechanical  or 

* ' 

chemical  attractions. 

’ • • * •’  1 

If  thofe  new  particles  of  matter,  previoufiy 
prepared  by  digefiion  and  fanguification,  only 
fupply  the  places  of  thofe,  which  have  been 
abraded  by  die  addons  of  the  fyftem,  it  is  pro- 
perly termed  nutrition.  If  they  are  applied  to 
the  extremities  of  the  nervous  fibrils,  or  in  fuch 
quantity  as  to  increafe  the  length  or  craffitude  of 
them,  the  body  becomes  at  the  fame  time  en- 
larged, and  its  growth  is  increafed,  as  well  as  its 
dcficienceS  repaired. 

In  this  laft  cafe  lomething  more  than  a fimple 
appofiticn  or  lcledtion  of  particles  feems  to  be 
neceflary  ; as  many  patts  of  the  fyftem  during 
its  growth  are  caufed  to  recede  from  thofe,  with 
which  they  were  before  in  contact ; as  the  ends  of 
the  bones,  or  cartilages,  recede  from  each  other,  v 
as  their  growth  advances  : this  procefs  refembles 
inflammation,  as  appears  in  ophthalmy,  or  in  the 
production  of  new  flefh  in  ulcers,  where  old  vef- 
fels  are  enlarged,  and  new  ones  produced ; and 
like  that  is  attended  with  fenfation.  In  this  fitu- 
ation  the  veflels  become  diftended  with  blood, 
and  acquire  greater  fenfibility,  and  may  thus  be 
compared  to  the  erection  of  the  penis,  or  of  the 
nipples  of  the  breads  of  women  ; while  new  par- 
ticles become  added  at  the  dime  time  ; as  in  the 
procefs  of  nutrition  above  deferibed. 

When  only  the  natural  growth  of  the  various 

parts 
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parts  of  the  body  is  produced,  a pleaful  able 
fen fation  attends  it,  as  in  youth,  and  perhaps  in 
thofe,  who  are  in  the  progrefs  of  becoming  fat. 
When  an  unnatural  growth  is  the  confequcnce, 
as  in  inflammatory  difeafes,  a painful  fenfation 
attends  the  enlargement  of  the  fytlem. 

IV.  This  appofition  of  new  parts,  as  the  old 
ones  difappear,  fele<fied  from  the  aliment  we 
take,  firlt  enlarges  and  ftrengthens  our  bodies  for 
twenty  years ; for  another  twenty  years  it  keeps 
us  in  health  and  vigour,  and  adds  firength  and 
folidity  to  the  fytlem,  and  then  gradually  ceafes 
to  nourifh  us  properly  ; and  for  another  twenty 
years  we  gradually  fink  into  decay,  and  finally 
ceafe  to  adl,  and  to  exitt. 

On  confidering  this  fubjedl  one  fhould  have 
imagined  at  firft  view,  that  it  might  have  been 
eafier  for  nature  to  have  fupported  her  progeny 
for  ever  in  health  and  life,  than  to  have  per- 
petually reproduced  them  by  the  wonderful  and 
myfierious  procefs  of  generation.  But  it  feems 
our  bodies  by  long  habit  ceafe  to  obey  the  lli- 
mulus  of  the  aliment,  which  fhould  fupport  us. 
After  we  have  acquired  our  height  and  folidity 
we  make  no  more  new  parts,  and  the  fyftem 
obeys  the  irritations,  fenfations,  volitions,  and  af- 
fociations,  with  lefs  and  lefs  energy,  till  the  whole 
finks  into  inadhon. 

Three  caufes  may  confpire  to  render  our  nerves 
lefs  excitable,  which  have  been  already  men- 
Ton.  11.  N tioned. 
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lioned.  1.  If  a ftimulus  be  greater  than  natural, 
it  produces  too  great  an  exertion  of  the  ftimu- 
lated  organ,  and  in  confequence  exhaufts  the 
fpirit  of  animation  ; and  the  moving  organ  ceafes 
to  adt,  even  though  the  ftimulus  be  continued. 
And  though. reft  will  recruit  this  exhauftion,  yet 
fome  degree  of  permanent  injury  remains,  as  is 
evident  after  expoling  the  eyes  long  to  too  tlrong 
a light.  2.  If  excitations  weaker  than  natural  be 
applied,  fo  as  not  to  excite  the  organ  into  action, 

(as  when  fmall  dofes  of  aloes  or  rhubarb  are  ex- 
hibited,) they  may  be  gradually  increafed,  without - 
exciting  the  organ  into  action  ; which  will  thus 
acquire  a habit  of  difobedience  to  the  ftimulus  ; 
thus  by  increaftng  the  dofe  by  degrees,  great 
quantities  of  opium  or  wine  may  be  taken  without 
intoxication.  See  Sedt.  XII.  3.  1. 

3.  Another  mode,  by  which  life  is  gradually 
undermined,  is  when  irritative  motions  continue 
to  be  produced  in  confequence  of  ftimulus,  but 
are  not  fucceeded  by  fenfation ; hence  the  fti- 
mulus of  contagious  matter  is  not  capable  of  pro- 
ducing fever  a fecond  time,  becaufe  it  is  not  fuc- 
ceeded by  fenfation.  See  Sect.  XII.  3.  6.  And  , J 
hence,  owing  to  the  'want  of  the  general  plea- 
furable  fenfation,  which  ought  to  attend  digeftion 
and  glandular  fecretion,  an  irklomenefs  of  life 
enfues ; and,  where  this  is  in  greater  excels,  ihe 
melancholy  of  old  age  occurs,  with  torpor  or  debi-  , 
lity. 


From 


I 


Sect.  XXXVII.  5.  1.  SECRETION,  &c.  170 

From  hence  I conclude,  that  it  is  probable 
that  the  .fibril:*,  or  moving  filaments  at  the  ex- 
tremities of  the  nerves  of  fenfe,  and  the  fibies 
which  conftitute  the  mufcles  (which  are  perhaps 
the  only  parts  of  the  fyliem  that  are  endued  with 
contractile  life)  are  not  changed,  as  we  advance 
in  years,  like  the  other  parts  of  the  body ; but 
only  enlarged  or  elongated  with  our  growth  ; and 
in  confequence  they  become  lefs  and  lefs  ex- 
citable into  aClion.  Whence,  inftead  of  gradually 
changing  the  old  animal,  the  generation  of  a 
totally  new  one  becomes  neceffary  with  undi mi- 
nified excitability ; which  many  years  will  con- 
tinue to  acquire  new  parts,  or  new  folidity,  and 
then  lofing  its  excitability  in  time,  peiifh  like  its 
parent. 

V.  From  this  idea  the  art,  of  preferving  long 
health  and  life  may  be  deduced ; which  muff 
conlitl  in  ufing  no  greater  ftimulus,  whether  of 
the  quantity  or  kind  of  our  food  and  drink,  or  of 
external  circumflances,  fuch  as  heat,  and  exercife, 
and  wakefulnefs,  than  is  fufficient  to  preferve  us 
in  vigour ; and  gradually,  as  we  grow  old  to  in- 
creaie  the  ftimulus  of  our  aliment,  as  the  inirrita- 
bility of  our  fyflem  increafes. 

The  debilitating  effeCts  aferibed  by.  the  poet 
Martial  to  the  exceffive  ufe  of  warm  bathing 
in  Italy,  may  with  equal  propriety  be  applied  to 
the  warm  rooms  of  England  which,  with  the 
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general  exceffive  ftimulus  of  fpirituous  or  fer- 
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mcntcd  liquors,  and  in  fome  inftances  of  immo- 
derate vcnery,  contribute  to  fhorten  our  lives. 

Balnea,  vina,  V cjius,  corrumpunt  corpora  nojlra  : 

At  faciunt  vitam  balnea,  •vina,  Venus  / 

Wine,  women,  warmth,  againft  our  lives  combine; 

But  what  is  life,  without  warmth,  women,  wine  1 
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SECT.  XXXVIII. 

OF  THE  OXYGENATION  OF  THE  BLOOD  IN 
THE  LUNGS,  AND  IN  THE  PLACENTA. 

I.  Blood  abforbs  oxygene  from  the  air,  whence  phofphoric  acid , 
changes  its  colour,  gives  out  heat,  and  Jome  phlogijhc  mate- 
rial, and  acquires  an  ethereal  fpirit , which  is  difiipated  in 
fibrous  motion.  II.  The  placenta  is  a pulmonary  organ  like 
the  g'lls  of  fifh.  Oxygenation  of  the  blood  from  air,  from 
water,  by  lungs,  by  gills,  by  the  placenta  ; neceffity  of  this 
oxygenation  to  quadrupeds,  to  fijh , to  the  fetus  in  utero . 
Placental  vefiels  inferted  into - the  arteries  of  the  mother. 
Ufc  of  cotyledons  in  cows.  Why  quadrupeds  have  not  fan- 
guferous  lochia.  Oxygenation  of  the  chick  in  the  egg,  of 
feeds.  III.  The  liquor  amnii  is  not  excrementitious.  It  is 
nutritious.  It  is  found  in  the  efophagus  and  fiomach,  and 
forms  the  meconium.  Monflrous  births  without  heads,, 
phicflion  of  Dr.  Harvey. 

* 

I.  From  the  recent  difeoveries  of  many  inge- 
nious philofophers  it  appears,  that  during  refpira- 
tion  the  blood  imbibes  the  vital  part  of  the  air, 
called  oxygene,  through  the  membranes  of  the 
lungs  ; and  that  hence  refpiration  may  be  aptly 
compared  to  a flow  combuftion.  As  in  com- 
buftion  the  oxygene  of  the  atmofphere  unites 
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with  fome  phlogiftic  or  inflammable  body,  and 
forms  an  acid  (as  in  the  production  of  vitriolic 
acid  from  fulphur,  or  carbonic  acid  from  char- 
coal,) giving  out-  at  the  fame  time  a quantity  of 
the  matter  of  heat ; fo  in  refpiration  the  oxy- 
gene  of  the  air  unites  with  the  phlogiftic  part  of 
the  blood,  and  probably  produces  phofphoric  or 
animal  acid,  changing  the  colour  of  the  blood 
from  a dark  to  a bright  red ; and  probably  fome 
of  the  matter  of  heat  is  at  the  fame  time  given 
out  according  to  the  theory  of  Dr.  Crawford.  But 
as  the  evolution  of  heat  attends  almoft  all  che- 
mical combinations,  it  is  probable,  that  it  alfo 
attends  the  fecretions  of  the  various  fluids  from 
the  blood ; and  that  the  conflant  combinations 
or  productions  of  new  fluids  by  means  of  the 
glands  conflitute  the  more  general  fource  of  ani- 
mal heat ; this  'feems  evinced  by  the  univerfal 
evolution  of  the  matter  of  heat  in  the  blufh  of 
fhame  or  of  anger  ; in  which  at  the  fame  time  an 
increafed  fecretion  of  the  perfpirable  matter  oc- 
curs ; and  the  partial  evolution  of  it  from  topical 
inflammations,  as  in  gout  or  rheumatifm,  in 
which  there  is  a fecretion  of  new  blood-veflels. 

Some  medical  philofophers  have  aferibed  the 
heat  of  animal  bodies  to  the  friCtion  of  the  par- 
ticles of  the  blood  againti  the  tides  of  the  veflels. 
But  no  perceptible  heat  has  ever  been  produced 
by  -the  agitation  of  water,  or  oil,  or  quickfilver,  or 
pthcr  fluids  3 except  thofe  fluids  have  undergone 
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at  the  fame  time  fome  chemical  change,  as  111  agi- 
tating milk,  or  wine,  till  they  become  four. 

Beiides  the  fuppofed  production  of  phofphoric 
acid,  and  change  of  colour  of  the  blood,  and  the 
production  of  carbonic  acid,  there  would  appear 
to  be  foriic  thing  of  a more  tubtile  nature  pci- 
petually  acquired  from  the  atmofphere  ; which  is 
too  fine  to  be  long  contained  in  animal  \ die  Is, 
and  therefore  requires  perpetual  renovation  ; and 
without  which  perfect  life  cannot  continue  longer 
than  a minute  or  two  ; this  etheieal  riuid  is  pro- 
bably fecreted  from  the  blood  by  the  brain,  and 
perpetually  diffipated  in  the  actions  of  the  muf- 
cles  and  organs  of  lenfe,  but  which  neverthelefs 
may  remain  for  a longer  time,  where  there  is 
little  or  no  exertion  of  the  animal  fibres,  as  111 
fyncope,  and  in  lliofe  ’infects  and  othei  animals, 
which  remain  during  the  winter  in  a torpid  (late, 
and  may  not  entirely  evaporate  from  defect  of 
warmth,  or  moifture,  or  mother  circumftances,  as 
fnails  are  laid  to  have  revived  after  having  been 
many  years  in  a dry  cabinet,  and  flies  after  hav- 
ing been  many  months  drowned  in  wine,  and 
other  infects  after  having  been  frozen. 

That  the  blood  acquires  fomething  from  the 
air,  which  is  immediately  neceffary  to  life,  ap- 
pears from  an  experiment  of  Dr.  Hare,  (Philol. 
Tranfact.  abridged,  Vol.  III.  p.  ^g.)  who  found, 
r that  birds,  mice,  &c.  would  live  as  long  again 
j in  a vefiel,  where  he  had  crowded  in  double  the 
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quantity  of  air  by  a condenfing  engine,  than  they 
did  when  confined  in  air  of  the  common  denfity.” 
Whereas  if  fome  kind  of  deleterious  vapour  only 
was  exhaled  from  the  blood  in  refpiration ; the 
air,  when  condenjed  into  half  its  compafs,  could 
not  be  fuppofed  to  receive  fo  much  of  it. 

II.  Sir  Edward  Hulie,  a phyfician  of  reputa- 
tion at  the  beginning  of  the  prefent  century,  was 
of  opinion,  that  the  placenta  was  a refpiratory 
organ,  like  the  gills  of  fifh  ; and  not  an  organ  to 
fupply  nutriment  to  the  foetus;  as  mentioned  in 
Derham’s  Phylico-theology.  Many  other  phyfi- 
cians  feem  to  have  efpoufed  the  fame  opinion,  as 
noticed  by  Haller.  Elem.  Phyiiologiae,  T.  1.  Dr. 
Gipfon  publifhed  a defence  of  this  theory  in  the 
Medical  EITays  of  Edinburgh,  Vol.  I,  and  II. 
which  dodtrine  is  there  controverted  at  large  by 
the  late  Alexander  Monro  ; and  fince  that  time 
the  general  opinion  has  been,  that  the  placenta  is 
an  organ  of  nutrition  only,  owing  perhaps  rather 
to  the  authority  of  fo  great  a name,  than  to  the 
validity  of  the  arguments  adduced  in  its  fupport. 
The  fubjedt  has  lately  been  refumed  by  Dr.  James 
Jeffray,  and  by  Dr.  Forefter  French,  in  their  in- 
augural differtations  at  Edinburgh  and  at  Cam- 
bridge ; who  have  defended  the  contrary  opinion 
in  an  able  and  ingenious  manner;  and  from 
whofe  Thefes  I have  extracted  many  of  the  fol- 
lowing remarks. 

Firft;  by  the  late  difeoveries  of  Dr.  Prieftley, 

M.  La- 
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M.  Lavoilier,  and  other  philofophers,  it  appeals, 
that  the  bafis  of  atraofpherical  air,  called  oxy- 
gene,  is  received  by  the  blood  through  the  mem- 
branes of  the  lungs ; and  that  by  this  addition 
the  colour  of  the  blood  is  changed  from  a dark 
-to  a light  red.  Secondly,  that  water  poflefles 
oxygene  alio  as  a part  of  its  compoi.tion,  and 

contains  air  likewife  in  its  pores;  whence  the 

\ 

blood  of  filh  receives  oxygene  from  the  water,  or 
from  the  air  it  contains,  by  means  of  their  gills, 
in  the  fame  manner  as  the  blood  is  oxygenated 
in  the  lungs  of  air-breathing  animals;  it  changes 
its  colour  at  the  fame  time  from  a dark  to  a light 
red  in  the  veffels  of  their  gills,  which  conftitute  a 
pulmonary  organ  adapted  to  the  medium  in 
which  they  live.  Thirdly,  that  the  placenta  con- 
fids  of  arteries  carrying  the  blood  to  its  extremi- 
ties, and  a vein  bringing  it  back,  refembling  ex- 
adtly  in  ftrudture  the  lungs  and  gills  above  men- 
tioned ; and  that  the  blood  changes  its  colour 
from  a dark  to  a light  red  in  palling  through 
thefe  veliels. 

This  analogy  between  the  lungs  and  gills  of 
animals,  and  the  placenta  of  the  fetus,  extends 
through  a great  variety  of  other  circumftances ; 
thus  air-breathing  creatures  and  fifh  can  live  but 
a few  minutes  without  air  or  water;  or  when  they 
are  confined  in  fu'ch  air  or  water,  as  has  been 
fpoiled  by  their  own  refpiration  ; the  fame  hap- 
pens to  the  fetus,  which,  as  foon  as  the  placenta 
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is  feparated  from  the  uterus,  mull  either  expand 
its  lungs,  and  receive  air,  or  die.  Hence  from 
the  ft ruct are,  as  wqll  as  the  ufe  of  the  placenta, 
it  appears  to  be  a refpiratory  organ,  like  the  gills 
of  fifh,  by  which  the  blood  in  the  fetus  becomes 
oxygenated. 

From  the  terminations  of  the'  placental  vcffels 
not  being  obferved  to  bleed  after  being  torn  from 
the  uterus,  while  thofe  of  the  uterus  effufe  a great 
quantity  of  florid  arterial  blood,  the  terminations 
of  the  placental  veffels  would  feem  to  be  inferted 
into  the  arterial  ones  of  the  mother ; and  to  re- 
ceive oxygenation  from  the  pafiing  currents  of 
her  blood  through  their  coats  or  membranes ; 
which  oxygenation  is  proved  by  the  change  of 
the  colour  of  the  blood  from  dark,  to  light  red  in 
its  paffage  from  the  placental  arteries  to  the  pla- 
cental vein. 

The  curious  ftrudlure  of  the  cavities  or  lacuna 
of  the  placenta,  demonftrated  by  Mr.  J.  Hunter, 
explains  this  circum fiance.  That  ingenious  phi- 
lofopher  has  fhewn,  that  there  are  numerous 
cavities  or  lacunae  formed  on  that  fide  of  the  pla- 
centa, which  is  in  contact  with  the  uterus ; thofe 
cavities  or  cells  are  filled  with  blood  from  the 
maternal  arteries,  which  open  into  them  ; which 
blood  is  again  taken  up  by  the  maternal  veins, 
and  is  thus  perpetually  changed.  While  the 
terminations  of  the  placental  arteries  and  veins 
are.fpread  in  fine  reticulation  on  the  fides  of  thefe 
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cells.  And  thus,  as  the  growing  fetus  requires 
greater  oxygenation,  an  apparatus  is  produced 
re.fembling  exactly  the  air-cells  ol  the  lungs. 

In  cows,  arid  other  ruminating  animals,  the 
internal  furfacc  of  the  uterus  is  unequal  like  hol- 
low cups,  which  have  been  called  cotyledons; 
and  into  thele  cavities  the  prominencies  of  the 
numerous  placentas,  with  which  the  fetus  of 
thofe  animals  is  furnifhed,  arc  inferted,  and 
ftridtly  .adhere;  though  they  may  be  extradled 
without  effufion  of  blood.  Thcfe  inequalities  of 
the  uterus,  and  the  numerous  placentas  in  con- 
fequence,  feem  to  be  defigned  for  the  purpofe  of 
expanding  a greater  furface  for  the  terminations 
of  the  placental  veffels  for  the  purpofe  of  re- 
ceiving oxygenation  from  the  uterine  ones;  as  the 
progeny  of  this  clafs  of  animals  are  more  com- 
pletely formed  before  their  nativity,  than  that  of 
the  carnivorous  claffes,  and  mud  thence  in  the  latter 
weeks  of  pregnancy  require  greater  oxygenation. 
Thus  calves  and  lambs  can  walk  about  in  a few 
minutes  after  their  birth  ; while  puppies  and 
kittens  remain  many  days  without  ope'ning  their 
eyes.  And  though  on  the  reparation  of  the  coty- 
ledons of  ruminating  animals  no  blood  is  effufed, 
yet  this  is  owing  clearly  to  the  greater  power  of 
contraction  of  their  uterine  lacunae  or  alveoli. 

See  Medical  Fdays,  Vol.  V.  page  144.  And  from 

* 

the  fame  caufe  they  arc  not  liable  to  a fanguife- 
jdus  meuftruation. 
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The  neceffity  of  the  oxygenation  of  the  blood 
in  the  fetus  is  farther  illuftrated  by  the  analogy  of 
the  chick  in  the  egg  ; which  appears  to  have  its 
biood  oxygenated  at  the  extremities  of  the  veflels 
furrounding  the  yolk ; which  are  fpread  on  the 
air-bag  at  the  broad  end  of  the  egg,  and  may  ab- 
forb  oxygene  through  that  moift  membrane  from 
the  air  confined  behind  it ; and  which  is  fhewn 
by  experiments  in  the  exhaufted  receiver  to  be 
changeable  though  the  fhell.  See  Fhytologia, 
Sea.  III. 

This  analogy  may  even  be  extended  to  the 
growing  feeds  of  vegetables ; which  were  fhewn 
by  Mr.  Schecle  to  require  a renovation  of  the  air 
over  the  water,  in  which  they  were  confined. 
Many  vegetable  feeds  are  furrounded  with  air  in 
their  pods  or  receptacles,  as  peas,  the  fruit  of 
fiaphylea,  and  lichnis  veficaria  ; but  it  is  proba- 
ble, that  thofe  feeds,  after  they  are  fhed,  as  well 
as  the  fpawn  of  fifh,  by  the  fituation  of  the  for- 
mer on  or  near  the  moift  and  aerated  furface  of 
the  earth,  and  of  the  latter  in  the'  ever-changing 
and  ventilated  water,  may  not  be  in  need  of 
an  apparatus  for  the  oxygenation  of  their  firft 
blood,  before  the  leaves  of  one,  and  the  gills  of 
the  other,  are  produced  for  this  purpofc.  See 
Phytologia,' Se<5t.  III. 

III.  ].  There  are  many  arguments,  bcfides  the 
ftritft  analogy  between  the  liquor  amnii  and  the 
albumen  ovi,  which  fhew  the  former  to  be  a nu- 
tritive 
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tritivc  fluid ; and  that  the  fetus  in  the  latter 
months  of  pregnancy  takes  it  into  its  flomach  ; 
andthat  in  confequence  the  placenta  is  produced 
for  tome  other  important  purpofe. 

Firfl,  that  the  liquor  amnii  is  not  an  excremen- 
titious  fluid  is  evinced,  becaufe  it  is  found  in 
greater  quantity,  when  the  fetus  is  young,  de- 
creaflng  after  a certain  period  till  birth.  ' Haller 
aflerts,  “ that  in  tome  animals  but  a fmall  quan- 
tity of  this  fluid  remains  at  the  birth.  In  the 
eggs  of  hens  it  is  confumed  on  the  eighteenth  day, 
fo  that  at  the  exclqfion  of  the  chick  fcarcely  any 
remains.  In  rabbits  before  birth  there  is  pone.” 
Elem.  Phyflol.  Had  this  been  an  excrementitious 
fluid,  the  contrary  would  probably  have  occurred. 
Secondly,  the  Ikin  of  the  fetus  is  covered  with  a 
whitifh  cruft  or  pellicle,  which  would  feem  to 
preclude  any  idea  of  the  liquor  amnii  being  pro- 
duced by  any  exfudation  of  perfpirable  matter. 
And  it  cannot  confift  of  urine,  becaufe  in  brute 
animals  the  urachus  pafles  from  the  bladder  to 
the  alantois  for  the  exprefs  purpofe  of  carrying  off 
that  fluid ; which  however  in  the  human  fetus 
feems  to  be  retained  in  the  diflended  bladder,  as 
the  feces  are  accumulated  in  the  bowels  of  all 
animals. 

2.  The  nutritious  quality  of  the  liquid,  which 
furrounds  the  fetus,  appears  from  the  following 
confldcrations.  l.  It  is  coagulable  by  heat,  by 


nitrous 
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nitrous  acid,  and  by  fpirit  of  wine,  like  milk,  fe- 
rum  ofbiood,  and  other  fluids,  which  daily  ex- 
perience evinces  to  be  nutritious.  2.  It  has  a 
faltifh  tafte  according  to  the  accurate  Baron  Hal- 
ler, not  unlike  the  whey  of  milk,  which  it  even 
refembles  in  fmell.  3.  The  white  of  the  egg 
which  conflitutcs  the  food  of  the  chick,  is  fhewn 
to  be  nutritious  by  our  daily  experience ; befides 
the  experiment  of  its  nutritious  effects  mentioned 
by  Dr.  Fordyce  in  his  late  Treatife  on  Digeftion, 
p.  17S  ; who  adds,  that  it  much  refembles  the 
effential  parts  of  the  ferum  ofbiood. 

3.  A fluid  fimilar  to  the  fluid,  with  which  the 
fetus  is  furrounded,  except  what  little  change 
may  be  produced  by  a beginning  digeflion,  is 
found  in  the  fame  manner  in  the  ftomach  of  the 
chick. 

Numerous  hairs,  fimilar  to  thofe  of  its  fkin, 
are  perpetually  found  among  the  contents  of 
the  ftomach  in  new-born  calves ; which  mufl 
therefore  have  licked  themfelves  before  their 
nativity.  Blafii  Anatom.  See  Se6t.  XVI.  2.  on 
Inftindt. 

The  chick  in  the  egg  is  feen  gently  to  move  In 
its  furrounding  fluid,  and  to  open  and  fhut  its 
mouth  alternately.  The  fame  has  been  obferved 
in  puppies.  Haller’s  El.  Phyf.  I.  8.  p.  201. 

A column  of  ice  has  been  feen  to  reach  down 
the  cefophagus  from  the  mouth  to  the  ftomach 
1 


in 
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in  a frozen  fetus ; and  this  ice  was  the  liquor 
amnii  frozen.' 

The  meconium,  or  firft  feces,  in  the  bowels  of 
new-born  infants  evince,  that  fomething  has  been 
digefled  ; and  what  could  this  be  but  the  liquor 
amnii  together  with  the  recrements  of  tjje  gaffric 
juice  and  gall,  which  were  neceffary  for  its  di- 
geftion  ? 

Another  argument  to  evince,  that  the  fetus  is 
nourifhed  by  aliment  taken  into  the  ftomacli  and 
inteftines  by  the  mouth  during  the  latter  months 
of  pregnancy,  may  be  deduced  from  the  liver  of 
the  fetus;  which  Haller  obferves  to  be  very 
large ; not  like  the  lungs,  as  if  defigned  for  the 
future  man  after  nativity.  Phytiol.  Vo].  VI. 
p.  blS.  Whence  a fecretion  of  bile  muft  already 
exifl,  which  can  ferve  no  purpofe  but  to  be 
mixed  with  the  digefling  aliment. 

There  have  been  recorded  fome  monftrous 
births  of  animals  without  heads,  and  confequently 
without  mouths,  which  feem  to  have  been  de- 
livered on  doubtful  authority,  or  from  inaccurate 
obfervation.  There  are  two  of  fuch  monfirous 
productions  however  better  abetted ; one  of  a 
human  fetus,  mentioned  by  Gipfon  in  the  Scots 
Medical  Effays;  which  having  the  gula  imper- 
vious was  furnifhed  with  an  aperture  into  the 
wind-pipe,  which  communicated- below  into  the 
gullet;  by  means  of  which  the  liquor  amnii 
might  be  taken  into  the  ttomach  before  nativity 

without 
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without  danger  of  fuffocation,  while  the  fetus 
had  no  occafion  to  breathe.  The  other  monftrous 
fetus  is  deferibed  by  Vander  Wiel,  who  aflerts 
that  he  faw  a monftrous  lamb,  which  had  no 
mouth  ; but  inftead  of  it  was  furnifhed  with  an 
opening  ,in  the  lowrer  part  of  the  neck  into  the 
ftomach.  Both  thefe  inftances  evidently  favour 
the  dodlrine  of  the  fetus  being  nourifhed  by  the 
mouth  ; as  otherwife  there  had  been  no  necefllty 
for  new  or  unnatural  apertures  into  the  ftomach, 
when  the  natural  ones  were  deficient. 

From  thefe  fadts  and  obfervations  we  may  fafe- 
ly  infer,  that  the  fetus  in  the  womb  is  nourifhed 
by  the  fluid  which  furrounds  it ; which  during 
the  firft  period  of  geftation  is  abforbed  by  the 
naked  ladteals  ; and  is  afterwards  fwal  lowed  into 
the  ftomachand  bowels,  when  thefe  organs  are 
perfected ; and  laftly  that  the  placenta  is  an  or- 
‘ gan  for  the  purpofe  of  giving  due  oxygenation  to 
the  blood  of  the  fetus  ; which  is.- more  neceflary, 
or  at  leaft  more  frequently  neceflary,  than  even 
the  fupply  of  food. 

The  queftion  of  the  great  Harvey  becomes  thus 
eafily  anfwered.  “ Why  is  not  the  fetus  in  the 
womb  fuffocated  for  want  of  air,  when  it  re* 
mains  there  even  to  the  tenth  month  without  ref- 
piration:  yet  if  it  be  born  in  the  feventh  or  eighth 
month,  and  has  once  refpired,  it  becomes  imme- 
diately fuffocated  for  want  of  air,  if  its  refpiration 
be  obftrucled  ?” 
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For  farther  information  on  this  fubjedt,  the 
reader  is  referred  to  the  Tentamen  Medicum  of 
Dr.  JcfFray,  printed  at  Edinburgh  in  1786. 1 And 
it  is  hoped  that  Dr.  Forefter  will  fome  time  give 
his  thefes  on  this  fubjedt  to  the  public. 
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SECT.  XXXIX. 

OF  GENERATION. 

Felix,  qui  caufas  alta  caligine  merfas 

Pandit,  etevolvit  tenuiffima  vincula  rerufti.  Anon. 

I.  Habits  of  a cling  and feeling  of  individuals  attend  the  foul 
into  a future  life,  and  attend  the  new  embryon  at  the  time 
of  its  production.  The  new  fpcck  of  entity  abforbs  nutri- 
ment, and  receives  oxygene.  Spreads  the  terminations  of 
its  vcjfcls  on  cells,  which  communicate  with  the  arteries  of 
the  uterus-,  fometimes  with  thofe  of  the  peritoneum.  After- 
wards it  fwallows  the  liquor  amnii,  which  it  produces  by 
its  irritation  from  the  uterus,  or  peritoneum.  Like  infeds  in 
the  heads  of  calves  and ft beep.  Why  the  while  of  egg  is. 
of  two  confiftencies.  Why  nothing  is  found  in  quadrupeds 
flmilar  to  the  yolk,  nor  in  mof  vegetable  feeds.  II.  I. 
Eggs  of  frogs  and  jfh  impregnated  out  of  their  bodies. 
■Eggs  of  fozvls  which  arc  not  fecundated,  contain  only  the 
nutriment  for  the  embryon.  The  embryon  is  produced  by 
the  male,  and  the  nutriment  by  the  female.  Animalcula  in 
femine.  Profufon  of  nature' s births,  i.  Vegetables  vivi- 
parous. Buds  and  bulbs  have  each  a father  but  no  mother , 
Ve fils  of  the  leaf  and  bud  inofulate.  The  paternal  of - 
fpring  exaClly  refemblcs  the  parent.  3.  In fcCls  impregnated 
for  fx  generations . Polypus  branches  like  buds.  Creeping 

roots.  Viviparous  flowers.  Tania,  volvox.  Eve  from 
Adam  s rib.  Semen  not  a flimulus  to  the  egg.  III.  I.  Em- 
hryons  not  originally  created  1 within  other  embryons.  Or- 
ganized 
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ganized  matter  is  not  fo  minute.  1.  All  the  parts  of  the 
embryon  are  not  formed  in  the  male  parent.  Crabs  produce 
their  legs,  worms  produce  their  heads  and  tails.  In  wens , 
cancers,  and  inflammations , new  veffels  arc  formed.  Mules 

partake  of  the  forms  of  both  parents.  Hair  and  nails  grow 
by  elongation,  not  by  diflention.  3.  Organic  particles  of 
Buff  on.  IV.  1.  Rudiment  of  the  embryon  a flimple  living 

f lament,  becomes  a living  ring,  and  then  a living  tube.  2 . 
It  acquires  nevj  irritabilities,  and  fenjibilitics  with  new  or- 
ganizations, as  in  wounded f nails,  polypi,  moths,  gnats,  tad- 
poles. Hence  new  parts  are  acquired  by  addition  not  by  dif- 
tention.  3.  All  parts  of  the  body  grow  if  not  confined. 
4.  Fctifa  deficient  at  their  extremities,  or  have  a duplica- 
ture  of  parts.  Monflit  ous  births.  Double  parts  of  veget- 
ables. 5.  Mules  cannot  be  formed  by  diflention  of  the  femi- 
nal  cns.  6.  Families  of  animals  from  a mixture  of  their 
orders.  Mules  imperfect.  7.  Animal  appetency  like  che- 
mical affinity.  Vis  fabricatrix  and  medicatrix  of  nature. 
8.  The  changes  of  animals  before  and  after  nativity.  Simi- 
larity of  their Jlrufturc.  Changes  in  them  from  luft , hunger, 

and  danget . All  warm-blooded  animals  derived  from  one 
living  filament . Cold-blooded  animals,  iffetls , worms,  ve- 
getables, derived  alfo  from  one  living  filament.  Male  ani- 

mals have  teats.  Male  pigeon  gives  milk.  The  world  il- 
felf  generated.  The  caffe  of  caffes.  A fate  of  probation 

-and  refponflibility.  V.  i.  Efficient  caffe  of  the  colours  of 
birds  eggs,  and  of  hair  and  feathers,  which  become  white 
m fnowy  countries-.  Imagination  of  the  fema'c  colours  the 
eSS‘  ■ Dcas  or  motions  of  the  retina  imitated  by  the  extremi- 
ties of  the  nerves  of  touch,  or  rete  mucoflum.  2.  Nutri- 
ment fupp  lied  by  the  female  of  three  kinds.  Her  imagina- 

tion can  only  affeft  the  ficfll-  kind.  Mules  how  produced, 
■and  mulatloes.  Organs  of  reproduction  why  deficient  in  mules-, 
with  double  yolks.  VI.  x . Various  feeretions  pro- 

® ^ duced 
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duccd  by  the  extremities  of  the  veffels,  as  in  the  glands. 
Contagious  matter.  Many  glands  afeiled  by  plcafurable 
ideas,  as  thofe  which  fecrctc  the  fcmcn.  2.  Snails  and 
wo)  ms  a)  e hermaphrodite , yet  cannot  impregnate  them  [elves . 
Final  canfc  of  this.  3.  The  imagination  of  the  male  forms 
the  fcx.  Ideas,  or  motions  of  the  nerves  of  vifion  or  of 
touch,  are  imitated  by  the  ultimate  extremities  of  the  glands  of 
the  iefflcs,  which  mark  the  fcx.  This  effect  of  the  imagina- 
tion belongs  only  to  the  male.  The  fex  of  the  embryon  is  not 
owing  to  accident.  4.  C'aufes  of  the  changes  in  animals  from 
imagination  as  in  monjiers.  From  the  male.  From  the  fe- 
male. 5.  Mifcarriages from  fear.  6.  Power  of  the  ima- 
gination of  the  male  over  the  colour,  form,  and  fex  of  the 
progeny.  An  infance  of  7.  All  of  generation  accompa- 
nied with  ideas  of  the  male  or  female  form.  Art  of  begetting 
beautiful  children  of  cither  fcx.  VII.  Recapitulation. 
VIII.  I.  Appendix.  Buds  are  individuals.  Conff  of 
plumula  caudex  and  radicle.  Every  part  of  the  caudcx  can 
germinate.  A triple  tree  by  ingraftment.  A lateral  veget- 
able mule  produced  by  three  parents.  Conferva  fontinalis. 
2.  Lateral  propagation  of  polypus,  and  hydra  flentorca. 
The  halves  of  two  polypi  made  to  unite.  Ingraftment  of 
vegetables.  Lateral  mule.  3.  New  bud  of  a doubly  ingrafted 
tree  has  three  kinds  of  caudex.  Triple  mule  produced  from 
various  parts  of  the  parent  tree.  4 ■ Earthworms  cut  af un- 
der generate  a new  head,  and  a new  tail.  So  the  caudcxes 
of  the  buds  of  trees.  C1  he  whole  embryon  not  formed  at  the 
fame  time.  g.  Parts  bf  the  fong  caudex  of  the  new  bud 
are  fecrcted from  cotrefpondent  parts  of  the  parent  bud,  and 
unite  beneath  the  cuticle.  Every  part  of  the  caudcx  can  ger- 
minate. Th'cfejncw  buds  rcfcmblc  the  part  of  thefock , 
where  they  arife.  Lateral  mule  from  many  parents.  If  a 
triple  fcxual  mule?  6.  Gravitation , chemical  affinity, 
tkfiricily , magnetifn.  Power  to  attrafl.  Aptitude  to  be 

attracted. 


Sect.  XXXIX.  GENERATION.  197 

4 1 t 

attracted.  A magnet pffj'ffj™  power  to  attract,  v\on  an  ap- 
titude to  be  attracted.  So  of  electrified  bodies , and  chemical 
affinities.  Or  two  bodies  may  reciprocally  attraCl  each  other. 
7.  Union  of  animal  with  inanimate  matter.  Union  of  two 
living  particles.  The  animal J'enfe  pojffeffes  appetency  to  unite , 
the  inanimate  material  poffcfjcs  aptitude  to  be  united.  V ita- 

liiy  of  the  blood.  Fibrils  with  appetencies,  molecules  with 
propenfi tics'.  8.  Fibrils  with  formative  appetencies.  Mole- 
cules with  formative  propenfities.  Like  fngle  and  double 

affinities.  Paffions  of  hunger  and  of  love.  Thirfi.  Suck- 
ling children.  Mode  of  lateral  propagation.  9.  Supcr- 
fiucus  vital  particles  produced  in  the  blood.  Secreted  by  fiex- 
ual  glands.  Combine  beneath  the  cuticle  of  trees.  Acquire 
new  appetencies,  and  form  fccondary  parts  of  the  embryon. 
So  the  paffion  for  generation,  and  defire  for  animal  food , 
and  the  new  attractions  of  bodies  chemically  combined. 
New  molecules  arc  formed  by  the  fcxual  glands  at  puberty , 
and  in  the peCtoral  ones.  10.  Different  fibrils  and  mole- 
cules are  detached  from  different  parts  of  the  parent  caudcx 
to  form  the  filial  one : fo  in  the  fcxual  propagation  of  ve- 
getables : and  by  their  combination  produce  an  embryon,  and 
acquire  new  appetencies  and  form  fccondary  parts , as  in 
dioecious fioveers . 11.  Threefold  lateral  mules.  So  fexual 

mules  rcfemble  parts  of  their  parents  according  to^the  com- 
binations of  the  fibrils  and  molecules,  and  produce  fecon- 
clary  parts,  otherwife  they  would  refemble  the  father  only. 
Epigram  from  Martial.  IX.  1.  Various  parts  of  the  new 
embryon  produced  at  the  fame  time.  Qiganized  bodies  too 
large  to  be  fecretcd ■ Pritnary  and  fccondary  formation  of 

parts  of  the  fetus.  M.  Bvffoii  s theory  differs  from  this. 
Moles  and.  monflrous  births.  An  embryon  is  not  an  indi- 
vidual, till  the  nerves  unite  in  the  brain.  2.  The  brain  and 
ocm  t generated  at  the  fame  time.  3-  Organic  particles 
ioo  l at  gc  to  pajs  the  glands  and  capillaries . Not  Jo  the 

O 3 formative 
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formative  particles.  Hence  the  latter  cannot  combine  itt 
the  blood.  4.  Formative  particles  do  not  combine  In  the 
receptacles  of  the  fexual  glands,  as  thofe  of  the  male  dif- 
fer from  thofe  of  the  female.  Not  Jo  in  Buffon s theory. 
5.  7 he  whole  ernbryon  not  produced  at  the  fame  time. 
Primary  and  fecondary  parts.  Secondary  formation  of  the 
cauciex  of  buds , of  difjevered  earth  worms , of  the  legs 
cf  crabs , of  human  $ceth,  and  of  a thumb.  X.  1.  So- 
litary lateral  generation , and  folitary  internal  genera- 
tion. Animalizcd  particles  of  primary  combination , are  fe- 
fecrcted , combine,  and  form  primary  organizations . Fhe 

caudex  gemmes  produces  fecondary  parts , and  commences 
its  formation  in  fcveral  places  at  the  fame  time.  Rcfemblcs 
the  parent  more  than  a fexual  progeny . The  polypus  and 
hydra.  2.  Solitary  internal  generation  of  aphis,  tenia,  ac- 
tinia, volvox,  produces  a viviparous  offspring,  not  an  ovipa- 
rous one.  Difference  of  lateral  and  internal  generation. 
3.  He i maphrodite  fexual  generation  in  mof  flowers,  and 
fome  inf  bis.  Summit-bulbs  of  fome  vegetables  are  a fexual 

progeny.  Sexual  organs  in  hermaphrodites  arc  feparate , 
but  J'ecrcte  the  mafculine  and  feminine  formative  particles 
from  the  fame  mafs  of  blood.  Why  feeding  apple-trees 
fometimes  refemble  the  parent,  fome  times  not.  Number  of 
fpecies  increajed  by  reciprocal  generation.  4.  In  fmple 
Jcxual  generation  the  mafculine  and  feminine  fccretions  are 
from  different  maffes  of  blood.  I'hcfe  animals  were  origi- 
nally hermaphrodites.  The  mode  of  the  production  of  the 
new  ernbryon.  Secretion  differs  from  nutrition.  New  em- 
bryon  begins  in  more  parts  than  one.  Acquires  new  appe- 
tencies, and  fabricates  fecondary  parts.  Sexual  organs 
arc  fecondary  parts,  not  primary  ones.  So  is  the  dif- 
ference of  the  male  and  female  forms.  Vegetable  and 

animal  fecondary  productions.  5.  Seeds.  Eggs.  Spawn 
differs  from  eggs , as  it  enlarges  along  with  the  ernbryon  like 
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the  membranes  of  the  fetus  in  utero.  XI.  I.  Inanimate 
cryflals.  Animated  organization.  Microfcopic  animalcula 
from  f agnation  of  vegetable  and  animal fluids.  Do  not 
generate.  2.  Second  kind  of  animal  production  commences 
in  more  points  than  one  : not  like  microfcopic  animals  ; as 
truffles , fungi , polypi,  hydra.  3.  Other’  vegetables  are 
hermaphrodite,  but  both  their  fexual  glands  fecrete  from  the 
fame  mafs  of  blood.  4.  Other  vegetables  have  acquired  fe- 
parate  fexes,  and  fecrete  the  prolific  fluids  from  different 
maffes  of  blood.  'The  embryon  begins  in  more  points  in  the 
more  complicated  animals.  The  primary  parts  fabricate  fc- 
condary  ones,  as  in  the  clafs  dioecia  of  vegetables,  and  in 
fexual  animals.  Nature  is  yet  in  her  infancy.  5.  Sponta- 
neous production  of  microfcopic  animalcules.  Is  flmilar  to 
actual  generation.  The  firfi  animacules  generate  others,  and 
improve.  Seedling  tulip-root.  Aphis.  Immutable  lavus  im - 
prefled  on  matter.  XII.  Concluflon.  Of  caufc  and  efleCt. 
The  atomic philofophy  leads  to  a firfl  caufc. 

I.  The  ingenious  Dr.  Hartley  in  his  work  on 
man,  and  fome  other  philofophers,  have  been 
of  opinion,  that  our  immortal  part  acquires  dur- 
ing this  life  certain  habits  of  aCtion  or  of  fenti- 
ment,  which  become  for  ever  indiffoluble,  con- 
tinuing after  death  in  a future  ftate  of  existence  ; 
and  add,  that  if  thefe  habits  are  of  the  malevo- 
lent kind,  they  muft  render  the  poffeffor  mifer- 
able  even  in  Heaven.  I would  apply  this  inge- 
nious idea  to  the  generation  or  produ&ion  of  the 
embryon,  or  new  animal,  which  partakes  (0  much 
of  the  form  and  propensities  of  the  parent. 

Owing  to  the  imperfection  of  language  the 
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offspring  is  termed  a new  animal,  but  is  in  truth 
a branch  or  elongation  of  the  parent;  fince  a 
part  of  the  embryon-animal  is,  or  was,  a part  of 
the  parent ; and  therefore  in  ftriCt  language  it 
cannot  be  faid  to  be  entirely  new  at  the  time  of 
its  production  ; and  therefore  it  may  retain  fomc 
of  the  habits  of  the  parent-fyflem. 

At  the  earlieft  period  of  its  exiflencc  the  em- 
bryon,  as  fecreted  from  the  blood  of  the  male, 
would  feem  to  conffit  of  a living  filament  with 
certain  capabilities  of  irritation,  fenfation,  voli- 
tion, and  affociation  ; and  alfo  with  fome  ac- 
quired habits  or  propenfities  peculiar  to  the  pa- 
rent : the  former  of  thefe  are  in  common  with 
other  animals ; the  latter  feem  to  diftinguiffi  or 
produce  the  kind  of  animal,  whether  man  or  qua- 
druped, with  the  fimilarity  of  feature  or  form  to 
the  parent.  It  is  difficult  to  be  conceived,  that  a 
living  entity  can  be  feparated  or  produced  from 
the  blood  by  the  aCtion  of  a gland  ; and  which 
fhall  afterwards  become  an  animal  fimilar  to  that 
in  whofe  veffels  it  is  formed ; even  though  we 
ffiould  fuppofe  with  fome  modern  theorifts,  that 
the  blood  is  alive  ; yet  every  other  hypothecs 
concerning  generation  refts  on  principles  fhll 
more  difficult  to  our  comprehenfion. 

At  the  time  of  procreation  this  fpeck  of  entity 
is  received  into  an  appropriated  nidus,  in  which 
it  mull  acquire  two  circumftances  neceffary  to  its 

life  and  growth ; one  of  thefe  is  food  or  fuilc- 

nance. 
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nance,  which  is  to  be  received  by  the  abforbcnt 
months  of  its  vefiels  ; and  the  other  is  that  part 
of  atmofpherical  air,  or  of  water,  which  by  the 
new  chcmiftry  is  termed  oxygene,  and  which 
affcdts  the  blood  by  palling  through  the  coats  of 
the  vetfels  which  contain  it.  The  fluid  furround- 
ing the  embryon  in  its  new  habitation,  which  is 
called  liquor  amnii,  fupplies  it  with  nourifbment ; 
and  as  fome  air  cannot  but  be  introduced  into 
the  uterus  along  with  a new  embryon,  it  would 
feem  that  this  fame  fluid  would  for  a fhort  time, 
fuppofe  for  a few  hours,  fupply  likewife  a fuf- 
Ecient  quantity  of  the  oxygene  for  its  immediate 
exiftence. 

On  this  account  the  vegetable  impregnation  of 
aquatic  plants  is  performed  in  the  air ; and  it  is 
probable  that  the  honey-cup  or  nedtary  of  vege- 
tables requires  to  be  open  to  the  air,  that  the 
anthers  and  ftigmas  of  the  flower  may  have  food 
of  a more  oxygenated  kind  than  the  common 
vegetable  fap-juice. 

On  the  introduction  of  this  primordium  of 
entity  into  the  uterus  the  irritation  of  the  liquor 
amnii,  which  furrounds  it,  excites  the  abforbent 
mouths  of  the  new  vefiels  into  adtion;  they  drink 
up  a part  of  it,  and  a pleafurable  fenfation  ac- 
companies this  new  action  ; at  the  fame  time  the 
chemical  affinity  of  the  oxygene  adts  through  the 
vefiels  of  the  rubefccnt  blood ; and  a previous 
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want,  or  difagreeable  fenfation,  is  relieved  by  this 
procefs. 

As  the  want  of  this  oxygenation  of  the  blood 
is  perpetual,  (as  appears  from  the  inceffant  necef- 
fity  of  breathing  by  lungs  or  gills,)  the  veffels 
become  extended  by  the  efforts  of  pain  or  defire 
to  feek  this  neceffary  objedt  of  oxygenation,  and 
to  remove  the  difagreeable  fenfation,  which  that 
want  oecafions.  At  the  fame  time  new  particles 
of  matter  are  abforbed,  or  applied  to  thefc  ex- 
tended veffels,  and  they  become  permanently 
elongated,  as  the  fluid  in  contadl  with  them  foon 
lofes  the  oxygenous  part,  which  it  at  flrft  pof- 
feffed,  which  was  owing  to  the  introduction  of 
air  along  with  the  embryon.  Thefe  new  blood- 
veffels  approach  the  tides  of  the  uterus,  and  pene- 
trate with  their  fine  terminations  into  the  veffels 
of  the  mother;  or  adhere  to  them,  acquiring 
oxygene  through  their  coats  from  the  pafling 
currents  of  the  arterial  blood  of  the  mother.  See 
Sea.  XXXVIII.  2. 

This  attachment  of  the  placental  veffels  to  the 
internal  fide  of  the  uterus  by  their  own  proper 
efforts  appears  further  illuflrated  by  the  many 
inftances  of  extra-uterine  fetufes,  which  have 
thus  attached  or  inferted  their  veffels  into  the 
peritoneum ; or  on  the  vifeera,  exaaiy  in  the 
fame  manner  as  they  naturally  infert  or  attach 
them  to  the  uterus. 


The 
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The  abiorbent  vcflels  of  the  embryon  continue 
to  drink  up  nourifhment  from  the  fluid  in  which 
they  fvvim,  or  liquor  amnii ; and  which  at  flrfl 
needs  no  previous  digeftive  preparation ; but 
which,  when  the  whole  apparatus  of  digeflion 
becomes  complete,  is  fwal lowed  by  the  mouth 
into  the  Aomach,  and  being  mixed  with  faliva, 
gaflne  juice,  bile,  pancreatic  juice,  and  tqucus  of 
the  inteflines,  becomes  digefted,  and  leaves  a re- 
crement, which  produces  the  firil  feces  of  the 
infant,  called  meconium. 

The  liquor  amnii  is  fecreted  into  the  uterus,  as 
the  fetus  requires  it,  and  may  probably  be  pro- 
duced by  the  irritation  of  the  fetus  as  an  extra- 
neous body ; fince  a flmiiar  fluid  is  acquired  from 
the  peritoneum  in  cafes  of  extra-uterine  geftation. 
The  young  caterpillars  of  the  gadfly  placed  in  the 
fkins  of  cows,  and  the  young  of  the  ichneumon- 
fly  placed  in  the  backs  of  the  caterpillars  on  cab- 
bages, feem  to  produce  their  no.urifhment  by 
their  irritating  the  tides  of  their  nidus.  A vege- 
table lecretion  and  concretion  are  thus  produced 
on  oak-leaves  by  the  gall-infecf,  and  by  the 
cynips  in  the  bedeguar  of  the  rote  ; and  by  the 
young  grafshopper  on  many  plants,  by  which  the 
animal  fufrounds  itfelf  with  froth.  But  in  no 
ciicumftance  is  extra-uterine  geftation  fo  exadtly 
refembled  as  by  the  eggs  of  a fly,  which  are 
depot!  ted  in  the  frontal  flnus  of  fheep  and  calves. 
Thcfc  eggs  float  in  fome  ounces  of  fluid  collected 
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in  a thin  pellicle  or  hydatid.  This  bag  of  fluid 
comprefles  the  optic  nerve  on  one  fide,  by  which 
the  vilion  being  lefs  diftindt  in  that  eye,  the 
animal  turns  in  perpetual  circles  towards  the  fide 
afFedted,  in  order  to  get  a more  accurate  view  of 
objedts ; for  the  flime  rcafon  as  in  fquinting  the 
afFedted  eye  is  turned  away  from  the  objedt  con- 
templated. Sheep  in  the  warm  months  keep  their 
nofes  elofe  to  the  ground  to  prevent  this  fly  from 
fo  readily  getting  into  their  nofinis. 

The  liquor  amnii  is  fecreted  into  the  womb  as 
it  is  required,  not  only  in  refpedt  to  quantity, but, 
as  the  digeftive  powers  of  the  fetus  become 
formed,  this  fluid  becomes  of  a different  con- 
fidence and  quality,  till  it  is  exchanged  for  milk 
after  nativity.  • Haller.  Phyfiol.  V.  J . In  the  egg 
the  white  part,  which  is  analogous  to  the  liquor 
amnii  of  quadrupeds,  confifis  of  two  diftindt  parts; 
one  of  which  is  more  vifeid,  and  probably  more 
difficult  of  digeftion,  and  more  nutritive  than  the 
.other;  and  this  latter  is  ulecl  in  the  laft  week  of 
incubation.  The  yolk  of  the  egg  is  a Hill 
fironger  or  more  nutritive  fluid,  which  is  drawn 
up  into  the  bowels  of  the  , chick  jufi  at  its  exclu- 
fion  from  the  fhell,  and  ferves  it  lor  nouriihmcnt 
for  a day  or  two,  till  it  is  able  to  digeft,  and' has 
learnt  to  choote  the  harder,  feeds  01  giains,  which 


are  to  afford  it  fufienancc.  Nothing  analogous 
to  this  yolk  is  found  in  the  ictus  oi  lactiferous 
animals,  as  the  milk  is  another  nutritive  fluid 
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feady  prepared  for  the  young  progeny;  it  as  alfo  a 
curious  circum fiance,  that  the  firft  milk  of  female 
animals  after  parturition  is  much  thicker,  like  the 
volk  of  egg,  and  much  more  coagulable,  than 
that  which  is  fecreted  after  a few  days,  when  the 
digeftive  powers  of  the  offspring  are  become 
ftronger. 

The  yolk  therefore  is  not  neceflary  to  the 
fpawn  of  fifh,  the  eggs  of  infedts,  or  for  the  feeds 
of  vegetables  ; as  ■ their  embryons  have  probably 
their  food  prefented  to  them  as  foon  as  they  are 
excluded  from  their  fhells,  or  have  extended  their 
roots.  Whence  it  happens  that  fome  infebts  pro- 
duce a living  progeny  in  the  fpring  and  fu miner, 
and  eggs  in  the  autumn  ; and  fome  vegetables 
have  living  roots  or  buds  produced  in  the  place 
of  feeds,  as  the  polygonum  viviparum,  and  ma- 
gical onions.  See  Botanic  Garden,  p.  ii.  art.  An- 
thoxanthum. 

There  feems  however  to  be  a refervoir  of  nutri- 
ment prepared  for  fome  feeds  befides  their  coty- 
ledons or  feed-leaves,  which  may  be  fuppofed  in 
fome  meafure  analogous  to  the  yolk  of  the  egg. 
Such  are  the  faccharine  juices  of  apples,  grapes, 
and  other  fruits,  which  fupply  nutrition  to  the 
feeds  after  they  fall  on  the  ground.  And  fuch  is 
the  milky  juice  in  the  centre  of  the  cocoa-nut, 
and  part  of  the  kernel  of  it ; the  fame  I l'uppofe 
of  all  other  monocotyledon  feeds,  as  of  the  palms, 
graffes,  and  lilies.  The  milky  juice  in  the  centre 
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o{  the  cocoa-nut  feeras  curioufly  to  refemble  the- 
chyle  of  animals,  as  it  contains  oil  diffufed  with 
mucilage  and  fugar,  whence  arifcs  its  white  co- 
iour;  whereas  the  chyle  or  fap-juice  of  vegetables, 
which  exfudes  from  wounds  of  birch  or  maple- 
trees  in  the  vernal  months,  is  tranfparent,  and 
conlitls  only  of  fugar  and  mucilage,  and  in  this 
circumllance  differs  from  the  chyle  of  animals. 

II.  ] . 1 he  procefs  of  generation  is  flill  involved 
in  impenetrable  obfeurity,  conjectures  may  never- 
thelets  be  formed  concerning  lome  of  its  circum- 
flances.  Firft,  the  eggs  of  fifh  and  frogs  are  im- 
pregnated, after  they  leave  the  body  of  the  fe- 
male ; becaufe  they  are  clepofited  in  a fluid,  and 
are  not  therefore  covered  with  a hard  fliell.  It  is 
however  remarkable,  that  neither  frogs  nor  fifh 
will  part  with  their  fpawn  without  the  prefence 
of  the  male ; on  which  account  female  carp  and 
gold-fifh  in  fmall  ponds,  where  there  are  no 
males,  frequently  die  from  the  diflention  of  their 
growing  fpawn.  2.  The  eggs  of  fowls,'  which 
are  laid  without  being  impregnated,  are  feen  to 
contain  only  the  yolk  and  white,  which  are 
evidently  the  food  or  fuftenance  for  the  future 
chick.  3.  As  the  cicatricula  of  thefe  eggs  is 
given  by  the  cock,  and  is  evidently  the  rudiment 
of  the  new  animal;  we  may  conclude,  that  the 
embryon  is  produced  by  the  male,  and  the  proper 
food  and  nidus  by  the  female.  For  if  the  female 
be  fuppofed  to  form  an  equal  part  of  the  em- 
l bryon, 
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bryon,  why  fhoulcl  fhe  form  the  whole  of  the 
apparatus  for  nutriment  and  for  oxygenation  ? 
The  male  in  many  animals  is  larger,  ftronger,  and 
digefts  more  food  than  the  female,  and  therefore 
fhould  contibute  as  much  or  more  towards  the 
reproduction  of  the  fpecies  ; but  if  he  contributes 
only  half  the  embryon  and  none  of  the  apparatus 
for  fullenance  and  oxygenation,  the  divifion  is 
unequal ; the  ftrength  of  the  male,  and  his  con- 
fumption  of  food  are  too  great  for  the  effeCt, 
compared  with  that  of  the  female,  which  is  con- 
trary to  the  ufual  courfe  of  nature. 

It  has  been  fuppofed  by  fome  inquirers  into 
the  procefs  of  generation,  that  the  male  femen  in 
many  animals  could  not  come  into  contact  with 
the  ovum  of  the  female^  and  they  have  hence 
fuppofed,  that  an  aerial  or  ethereal  emanation 
from  the  femen  virile  might  ferve  the  purpofe  of 
ftimulating  into  life  the  ovum  muliebre,  becaufe 
in  the  vegetable  ftigma  of  fome  flowers  no  veflels 
have  been  feen  to  receive  and  tranfmit  the  burfl>. 
ing  anther-duft ; and  becaufe  it  is  not  poflible^ 
that  the  ejaculatio  fern  inis  in  quadrupeds  could 
fend  it  through  the  fallopian  tubes  to  the  veflcles 
of  the  ovaria. 

In  refpeCt  to  the  analogies  from  other  animals, 

3 ft,  It  may  be  obferved,  that  in  the  generation  of 
frogs,  it  is  well  known,  that  the  male  fperiii  is 
effufed  in  contadt  with  the  female  l'pawn,  as  it 
leaves  her  body,  and  that  in  fifli  the  male  fperm 
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is  likcwife  cffufed  on  the  female  fpawn  after  its 
production.  2d.  In  relpect  to  vegetables,  it  mutt 
be  recollected,  that  their  veflels  are  fo  minute  in 
diameter,  that  they  have  not  ih  general  been  of 
fufficient  fize  to  be  injeCted  by  coloured  fluids; 
and  arc  not  thence  fo  vifible  by  microfcopes  as 
thofe  of  animals,  and  that  it  is  probable,  thofe  of 
the  Rigma  or  piflillum  of  flowers,  which  are  de- 
figned  to  abforb  the  folution  of  the  anther- duff, 
which  adheres  to  the  moift  ftigma,  may  be  always 
empty,  or  have  their  mouths  clofed,  except  when 
they  are  ftimulated  into  aCHon  by  the  anther- 
duft,  and  may  thence  more  eafily  efcape  obferva- 
tion.  Nor  do  I know,  that  any  one  has  endea- 
voured to  deteCt  thefe  veffels  by  experiments  with 
coloured  liquids  applied  along  with  the  male 
farina  on  the  ftigma  for  its  abforption,  or  by  dif- 
feCting  the  piftillum  as  in  its  recent  or  dry  Rate, 
or  by  obferving  it  in  a Rate  of  charcoal. 

In  regard  to  quadrupeds.  Dr.  Haighton  has 
fhewn  by  a number  of  curious  experiments  on 
rabbits,  publiRied  in  the  Philofoph.  TranfaCt.  for 
the  year  1 797?  that  the  male  femen  does  not  per- 
meate the  fallopian  tubes,  and  confequently  never 
arrives  at  the  female  ova,  either  in  a liquid  or 
aerial  Rate  ; but  that  it  is  by  the  flimulus  of  the 
femen  in  the  neck  of  the  uterus  ; that  the  vefi- 
cles  of  the  ovaria  fwell,  and  difeharge  the  mate- 
rial, which  has  been  called  an  ovum,  though  it 
does  not  poflefs  a diftinguifhable  form  ; and  that 

this 
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this  is  acquired  and  carried  into  the  uterus  by  the 
periftaltic  motions  of  the  fallopian  tubes,  fome 
hours  after  copulation.  Here  1 fuppofe  it  finds 
the  male  femen,  and  that  thus  the  new  animal 
produced  by  the  fecretion  of  the  male  finds  cor- 
refponding  nutriment  and  fituation  in  the  female 
in  all  fexual  progeny.  But  that  no  female  ap- 
paratus is  required  in  the  production  of  the  buds 
of  trees,  or  in  the  adherent  fetus  of  the  polypus, 
or  of  the  coral-infects. 

In  objection  to  this  theory  of  generation  it  may 
be  faid,  if  the  animalcula  in  femine,  as  feen  by 
the  microfcope,  be  all  of  them  rudiments  of 
) homunculi,  when  but  one  of  them  can  find  a 
i nidus,  what  a watte  nature  has  made  of  her  pro- 
j duCtions  ? I do  not  afiert  that  thel'e  moving  par- 
ticles, vifible  by  the  microfcope,  are  homunciones; 
perhaps  they  may  be  the  creatures  of  fiagnation 
or  putridity,  or  perhaps  no  creatures  at  all  ;•  but 
if  they  aie  luppoied  to  be  rudiments  of  homun- 
culi, or  embryons,  fuch  a profufion  of  them  cor- 
refponds  with  the  general  efforts  of  nature  to 
provide  for  the  continuance  of  her  fpecies  of 
i animals.  Every  individual  tree  produces  innu- 
merable feeds,  and  every  individual  fiih  innume- 
rable fpawn,  in  fuch  inconceivable  abundance  as 
would  m a fhort  fpace  of  time  crowd  the  earth 
and  ocean  with  inhabitants;  and  thefe  are  much 
tmore  perfeCt  animals  than  the  animalcula  in 
1 femine  can  be  fuppofed  to  be,  and  perifh  in  un- 
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counted  millions.  This  argument  only  thews, 
that  the  productions  of  nature  are  governed  by 
general  laws ; and  that  by  a wife  fuperfluity  of 
provifion  the  has  enfured  their  continuance. 

2.  That  the  embryon  is  fecreted  or  produced 
by  the  male,  and  not  by  the  conjunction  of  fluids 
irom  both  male  and  female,  appears  from  the 
analogy  of  vegetable  feeds.  In  the  large  flowers, 
as  the  tulip,  there  is  no  fimilanty  of  apparatus 
between  the  anthers  and  the  feigma:  the  feed  is 
produced  according  to  the  obfervations  of  Spal- 
lanzani long  before  the  flowers  open,  and  in  con- 
fequence  long  before  it  can  be  impregnated,  like 
the  egg  in  the  pullet.  And  after  the  prolific  j 
duff  is  ilied  on  the  ftigma,  the  feed  becomes  j 
coagulated  in  one  point  firfl,  like  the  cicatricula  j 
of  the  impregnated  egg.  See  Botanic  Garden,  I 
Part  I.  additional  note  38.  Now  in  thefe  timple  | 
products  of  nature,  if  the  female  contributed  to  ; 
produce  the  new  embryon  equally  with  the  male,  1 
there  would  probably  have  been  fome  viable  j 
fimilarity  of  parts  for  this  purpofe,  betides  thofe  j 
neceffary  for  the  nidus  and  fuftenance  of  the  new 
progeny.  Befidcs  in  many. flowers  the  males  are 
more  numerous  than  the  females,  or  than  the 
feparate  uterine  cells  in  their  germs,  which  ! 
would  fhew,  that  the  office  of  the  male  was  at 
leaft  as  important  as  that  of  the  female;  whereas 
if  tire  male,  befidcs  producing  the  egg  or  feed, 
was  to  produce  an  equal  part  of  the  embryon, 
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the  office  of  reproduction  would  be  unequally 
divided  between  them. 

Add  to  this,  that  in  the  moll  Ample  kind  of 
vegetable  reproduction,  I mean  the  buds  of  trees, 
which  are  the  viviparous  offspring,  the  leaf  is 
evidently  the  parent  of  the  bud,  which  rifes  in  its 
bofom,  according  to  the  obfervation  of  Linnaeus. 
This  leaf  conffils  of  abforbent  veffels,  and  pul- 
monary ones,  to  obtain  its  nutriment,  and  to  im- 
pregnate it  with  oxygene.  This  limple  piece  of 
living  organization  is  alfo  furtiifhed  with  a power 
of  reproduction  ; and  as  the  new  offspring  is  thus 
fupported  adhering  to  its  father,  it  needs  no 
mother  to  fupply  it  with  a nidus,  and  nutriment, 
and  oxygenation ; and  hence  no  female  leaf  has 
cxiltence.  1 

I did  conceive  that  the  veffels  between  the  bud 
and  the  leaf  communicated  or  inofculated ; and 
that  the  bud  was  thus  ferved  with  vegetable 
blood,  that  is,  with  both  nutriment  and  oxygen- 
ation, till  the  death  of  the  parent- leaf  in  autumn. 
And  that  in  this  refpedl  it  differed  from  the  fetus 
of  viviparous  animals.  But,  lince  the  former 
editions  of  this  work  were  publiffied,  I have  been 
induced  to  change  that  opinion  ; as  on  differing 
the  bud  of  the  horfe-chefnut,  aefculus  hippo- 
caltanum,  as  mentioned  below,  no  communication 
of  veffels  between  the  leaf  and  the  bud  generated 
in  its  bofom  could  be  perceived,  fo  that  it  is  more 
probably  nourilhed  by  abforbing  the  fluid,  with 
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which  it  is  furrounded,  like  the  fetus  of  animals, 
as  lhewn  in  my  work  on  vegetation,  termed  Phy- 
tologia.  Sedt.  VII.  1.  2.  Secondly,  I conceive 
that  then  the  bark-veffels  belonging  to  the  dead 
leaf,  and  in  which  I fuppofe  a kind  of  manna  to 
have  been  depofited,  become  now  the  placental 
veffels,  if  they  may  be  fo  called,  of  the  new  bud. 
From  the  vernal  fap  thus  produced  of  one  fugar- 
maple-tree  in  New- York  and  in  Pennfyl  vania, 
live  or  fix  pounds  of  good  fugar  may  be  made 
annually  without  deftroying  the  tree.  Account 
of  mapleTfugar  by  B.  Rufh.  London,  Phillips. 
(See  Botanic  Garden,  Part  I.  additional  note  on 
vegetable  plac.entation.) 

Thefe  veffels,  when  the  warmth  of  the  vernal 
fun  hatches  the  young  bud,  ferve  it  with  a fac- 
charine  nutriment,  till  it  acquires  leaves  of  its 
own,  and  fhoots  a new  fyftem  of  abforbents  down 
the  bark  and  root  of  the  tree,  juft  as  the  farina- 
ceous or  oily  matter  in  feeds,  and  the  faccharine 
matter  in  fruits,  ferve  their  embryOns  with  nutri- 
ment, till  they,  acquire  leaves  and  roots.  This 
analogy  is  as  forceable  in  fo  obfeure  a lubjedt,  as 
it  is  curious,  and  may  in  large  buds,  as  of  the 
horfe-chefnut,  be  a! moil  feen  by  the  naked  eye; 
if  with  a penknife  the  remaining  rudiment  of  the 
laft  year’s  leaf,  and  of  the  new  bud  in  its  bofom, 
be  cut  away  flice  by  flice.  The  feven  ribs  ot  the 
laft  year’s  leaf  will  be  feen  to  have  arilrn  from 
the  pith  in  feven  diftindt  points  making  a curve ; 
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and  the  new  bud  to  have  been  produced  in  their 
centre,  and  to  have  pierced  the  ■ alburnum  and 
cortex,  and  grown  without  the  afliftance  of  a 
mother.  A fimilar  procefs  may  be  feen  on  dif- 
fering a tulip-root  in  winter ; 'the  leaves,  which 
enclofed  the  laft  year’s  flower-jftalk,  were  not 
neceffary  for  the  flower ; but  each  of  thefe  was 
the  father  of  a new  bud,  which  may  be  now 
found  at  its  bafc  ; and  which,  as  it  adheres  to  the 
parent,  required  no  mother. 

This  paternal  offspring  of  vegetables,  I mean 
their  buds  and  bulbs,  is  attended  with  a very 
curious  circumftance ; and  that  is,  that  they  ex- 
actly referable  their  parents,  as  is  obfervable  in 
grafting  fruit  trees,  and  in  propagating  flower- 
roots  ; whereas  the  feminal  offspring  of  plants, 
being  fupplied  with  nutriment  by  the  mother,  is 
liable  to  perpetual  variation.  Thus  a]fo  in  the 
vegetable  clafs  dioecia,  where  the  male  flowers 
are  produced  on  one  tree,  and  .the  female  ones  on 
another;  the  buds  of  the  male  trees  uniformly 
produce  either  male  flowers,  or  other  buds  fimilar 
to  themfelves ; and  the  buds  of  the  female  trees 
produce  either  female  flowers,  or  other  buds  fi- 
milar to  themfelves ; whereas  the  feeds  of  thefe 
trees  produce  either  male  or  female  plants.  From 
this  analogy  of  the  production  of  vegetable  buds 
without  a mother,  I contend  that  the  mother  does 
pot  contribute  to  the  formation  of  the  living  ens 

F 3 iq 


I 


214  GENERATION.  Sect.  XXXIX.  2.  3. 

in  animal  generation,  but  is  neceflary  only  for 
fupplying  its  nutriment  and  oxygenation. 

There  is  another  vegetable  fadfc  publifhed  by 
M.  Koelreuter,  which  he  calls  “ a complete  me- 
tamorphofis  of  one  natural  fpecies  of  plants  into 
another,”  which  thews,  that  in  feeds  as  well  as 
in  buds,  the  embryon  proceeds  from  the  male 
parent,  though  the  form  of  the  fubfcquent  ma- 
ture plant  is  in  part  dependant  on  the  female. 
M.  Koelreuter  impregnated  a ftigma  of  the  nico- 
tiana  ruftica  with  the  farina  of  the  nicotiana 
paniculata,  and  obtained  prolific  feeds  from  it. 
With  the  plants  which  fprung  from  thefe  feeds* 
he  repeated  the  experiment,  impregnating  them 
with  the  farina  of  the  nicotiana  paniculata.  As 
the  mule  plants  which  he  thus  produced  were 
prolific,  he  continued  to  impregnate  them  for 
many  generations  with  the  farina  of  the  nicotiana 
paniculata,  and  they  became  more  and  more  like 
the  male  parent,  till  he  at  length  obtained  fix 
plants  in  every  refpe<5t  perfectly  fimilar  to  the 
nicotiana  paniculata ; and  in  no  retpeft  refem- 
bling  their  female  parent  the  nicotiana  ruftica, 
Blumenbach  on  Generation. 

3.  It  is  probable  that  the  infers,  which  are 
faid  to  require  but  one  impregnation  for  fix  gene- 
rations, as  the  aphis  (fee  Amenit.  Academ.)  pro- 
duce their  progeny  in  the  manner  above  de? 

feribed,  that  is,  without  a mother,  and  not  with- 
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out  a father;  and  thus  experience  a lucina  fine 
concubitu.  Thofe  who  have  attended  to  the 
habits  of  the  polypus,  which  is  found  in  the 
flagnant  water  of  our  ditches  in  July,  affirm,  that 
the  young  ones  branch  out  from  the  fide  of  the 
parent  like  the  buds  of  trees,  and  after  a time 
feparate  themfelves  from  them.  This  is  fo  ana- 
logous to  the  manner  in  which  the  buds  of  trees 
appear  to  be  produced,  that  thefe  polypi  may  be 
confidered  as  all  male  animals,  producing  em- 
.bryons,  which  require  no  mother  to  fupply  them' 
with  a nidus,  or  with  nutriment,  and  oxygena- 
tion. 

This  lateral  or  lineal  generation  of  plants,  not 
only  obtains  in  the  buds  of  trees,  which  continue 
to  adhere  to  them,  but  is  beautifully  feen  in  the 
wires  of  knot-grafs,  polygonum  aviculare,  and  in 
thofe  of  ftrawbenies,  fragaria  vefca.  In  thefe  an 
elongated  creeping  bud  is  protruded,  and,  where 
it  touches  the  ground,  takes  root,  and  produces  a 
new  plant  derived  from  its  father,  from  which  it 
acquires  both  nutriment  and  oxygenation ; and 
in  confequence  needs  no  maternal  apparatus  for 
thefe  purpofes.  In  viviparous  flowers,  as  thofe  of 
allium  magicum,  and  polygonum  viviparum,  the 
anthers  and  the  fligmas  become  effete  and  perifh  ; 
and  the  lateral  or  paternal  offspring  fucceed 
inftead  of  feeds,  which  adhere  till  they  are  fuffici- 
ently  mature,  and  then  fall  upon  the  ground,  and 
take  root  like  other  bulbs. 
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The  lateral  production  of  plants  by  wires 
while  each  new  plant  is  thus  chained  to  its  pa- 
rent, and  continues  to  put  forth  another  and 
anothei,  as  the  wire  creeps  onward  on  the  ground, 
is  exactly  'refembled  by  the  tape-worm,  or  taenia, 
fo  often  found  in  the  bowels,  ftretching  itfelf  in  a 
chain  quite  from  the  ftoinach  to  the  re&um. 
Linnaeus  aflerts,  (c  that  it  grows  old  at  one  ex- 
tiernity,  while  it  continues  to  generate  young 
ones  at.  the  other,  proceeding  ad  infinitum,  like  a 
root  of  grafs.  The  feparate  joints  are  called 
gourd-worms,  and  propagate  new  joints  like  the 
parent  without  end,  each  joint  being  furnifhed 
with  its  proper  mouth,  and  organs  of  digefticn.” 
Syflema  nature.  Vermes  tenia.  In  this  animal 
there  evidently  appears  a power  of  reproduction 
without  any  maternal  apparatus  for  the  purpofe 
of  fupplying  nutriment  and  oxygenation  to  the 
embryon,  as*  it  remains  attached  to  its  father  till 
its  maturity.  The  volvox  globator,  which  is  a 
tranfparent  animal,  is  faid  by  Linnams  to  bear 
within  it  fons  and  grand  Tons  to  the  fifth  genera- 
tion. Thefe  are  probably  living  fetufes,  pro- 
duced by  the  father,  of  different  degrees  of  ma- 
turity, to  be  detruded  at  different  periods  of  time, 
like  the  unimpregnated  eggs  of  various  fizes, 
which  are  found  in  poultry ; and  as  they  are 
produced  without  any  known  copulation,  contri- 
bute to  evince,  that  the  living  embryon  in  other 
J orders  of  animals  is  formed  by  the  male  parent, 
1 " and 
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and  not  by  the  mother,  as  one  parent  has  the 
power  to  produce  it. 

Thts  idea  of  the  reproduction  of  animals  from  a 
iingle  living  filament  of  their  fathers,  appears  to 
have  been  Ihadowcd  or  allegorized  in  the  curious 
account  in  facred  writ  of  the  formation  of  Eve 
from  a rib  of  Adam. 

From  all  thefe  analogies  I conclude,  that  the 
embryon  is  produced  folely  by  the  male,  and 
that  the  female  fupplies  it  with  a proper  nidus, 
with  fuftenance,  and  with  oxygenation  ; and  that 
the  idea  of  the  lemen  of  the  male  conflitutincr 

1.  . 0 

only  a ftimulus  to  the  egg  of  the  female,  exciting 
it  into  life,  (as  held  by  fome  philofophers)  has  no 
fupport  from  experiment  or  analogy. 

III.  l.~  Many  ingenious  philofophers  have 
found  fo  great  difficulty,  in  conceiving  the  man- 
ner of  the  reproduction  of  animals,  that  they 
have  fuppofed  all  the  numerous  progeny  to  have 
exifted  in  miniature  in  the  animal  originally 
created  ; and  that  thefe  infinitely  minute  forms 
are  only  evolved  or  diftended,  as  the  embryon 
increafes  in  the  womb.  This  idea,  befides  its 
being  unlupported  by  any  analogy  we  are  ac- 
quainted with,  aferibes  a greater  tenuity  to  organ- 
ized matter,  than  we  can  readily  admit ; as  thefe 
included  embryons  are  fuppofed  each  of  them  to 
confifl  of  the  various  and  complicate  parts  of 
animal  bodies : they  muff  poflefs  a much  greater 
dcgiee  of  minutenefs,  than  that  which  was  af- 
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cribed  to  the  devils  that  tempted  St.  Anthony ; 
of  whom  20,000  were  faid  to  have  been  able  to 
dance  a laraband  on  the  point  of  the  fineft 
needle  without  incommoding  each  other. 

2.  Others  have  fuppofed,  that  all  the  parts  of 
the  embryon  are  formed  in  the  male,  previous  to 
its  being  clepofited  in  the  egg  or  uterus  ; and 
that  it  is  then  only  to  have  its  parts  evolved  or 
diltended  as  mentioned  above ; but  this  is  only 
to  get  rid  of  one  difficulty  by  propofing  another 
equally  incoraprehenfible  : they  found  it  difficult 
to  conceive,  how  the  embryon  could  be  formed 
in  the  uterus  or  egg,  and  therefore  wifhed  it  to 
be  formed  before  it  came  thither.  In  anfwer  to 
both  thefe  dodtrincs  it  may  be  obferved,  Jft, 
that  fome  animals,  as  the  crab-flffi,  can  reproduce 
a whole  limb,  as  a leg  which  has  been  broken 
off;  others,  as  worms  and  fnails,  can  reproduce  a 
head,  or  a tail,  when  either  of  them  has  been  cut 
away  ; and  that  hence  in  thefe  animals  at  leaft  a 
part  can  be  formed  anew,  which  cannot  be  fup- 
pofed to  have  exifted  previouffy  in  miniature. 

Secondly,  there  are  new  parts  or  new  veflels 
produced  in  many  difeafes,  as  on  the  cornea  of 
the  eye  in  ophthalmy,  in  wens  and  cancers,  which 
cannot  be  fuppofed  to  have  had  a prototype  or 
original  miniature  in  the  embryon. 

Thirdly,  how  could  mule-animals  be  produced, 
which  partake  of  the  forms  of  both  the  parents, 
if  the  original  embryon  was  a miniature  exiiling 
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in  the  femen  of  the  male  parent  ? if  an  embryon. 
of  the  male  afs  was  only  expanded,  no  refcm- 
blance  to  the  mare  could  exift  in  the  mule. 

This  miftaken  idea  of  the  extenfion  of  parts 
feems  to  have  had  its  rife  from  the  mature  man 
refembling  the  v general  form  of  the  fetus ; and 
from  thence  it  was  believed,  that  the  parts  of  the 
fetus  were  di  derided  into  the  man ; whereas  they 
have  increased  100  times  in  weight,  as  well  as 
100  times  in  fize ; now  no  one  will  call  the 
additional  ninety-nine  parts  a diftention  of  the 
original  one  part  in  refpedt  to  weight.  Thus  the 
uterus  during  pregnancy  is  greatly  enlarged  in 
thicknefs  and  folidity  as  well  as  in  capacity,  and 
hence  muff  have  acquired  this  additional  hze  by 
accretion  of  new  parts,  not  by  an  extenfion  of 
the  old  ones ; the  familiar  aft  of  blowing  up  the 
bladder  of  an  animal  recently  fiaughtered  has 
led  our  imaginations  to  apply  this  idea  of  difien- 
tion  to  the  increal'e  of  fize  from  natural  growth  ; 
which  however  mutl  be  owing  tp  the  appofition 
of  new  parts ; as  it  is  eyinced  from  the  increafe 
of  weight  along  with  the  increafe  of  dimen- 
fion  ; and  is  even  vifible  to  our  eyes  in  the  elon- 
gation of  our  hair  from  the  colour  of  its  ends  ; or 
when  jt  has  been  dyed  on  the  head  ; and  in  the 
growth  of  our  nails  from  the  fpecks  fometimes 
obfervable  on  them ; and  in  the  increafe  of  the 
white  crefcent  at  their  roots,  and  in  the  growth 
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of  new  flefh  in  wounds,  which  confifls  of  new 
nerves  as  well  as  of  new  blood-veflels. 

3.  Laflly,  Mr.  BufFon  has  with  great  ingenuity 
imagined  the  exiftence  of  certain  organic  particles, 
which  are  fuppofed  to  be  partly  alive,  and  partly 
mechanic  fprings.  The  latter  of  thefe  were  dis- 
covered by  Mr.  Needham  in  the  milt  or  male  or- 
gan of  a lpecies  of  cuttle  fifh,  called  calmar;  the 
former,  or  living  animalcula,  are  found  in  both 
male  and  female  fccretions,  in  the  mfulions  of 
feeds,  as  of  pepper,  in  the  jelly  of  roafted  veal, 
and  in  all  other  animal  an/  vegetable  fubftances. 
Thefe  organic  particles  he  fuppofes  to  exifl  in 
the  fpermatic  fluids  of  both  fexes,  and  that  they 
are  derived  thither  from  every  part  of  the  body, 
and  muft  therefore  referable,  as  he  fuppofes,  the 
parts  from  whence  they  are  derived.  Thefe  or- 
ganic particles  he  believes  to  be  in  conftant  acti- 
vity, till  they  become  mixed  in  the  womb,  and- 
then  they  inftantly  join  and  produce  an  embryon. 
or  fetus  fimilar  to  the  two  parents. 

Many  objections  might  be  adduced  to  this  in- 
genious theory;  I fliall  only  mention  two.  Fir  ft, 
that  it  is  analogous  to  no  known  animal  laws. 
And  fecondly,  that  as  thefe  fluids,  replete  with  or- 
ganic particles  derived  both  from  the  male  and  fe- 
male organs,  are  fuppofed  to  be  fimilar;  there  is 
no  reafon-why  the  mother  fliould  not  produce  a 
female  embryon  without  the  afliflance  of  the 
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male,  and  realize  the  lucina  fine  concubitu.  See 
No.  S and  g of  this  fedtion,  and  Sedt.  XXXVII.  3. 

IV.  1.  I conceive  the  primordium,  or  rudi- 
ment of  the  embryon,  as  fecreted  from  the  blood 
of  the  parent,  to  confift  of  a fimple  living  fila- 
ment as  a mnfcular  fibre  ; which  I fuppofe  to  be 
an  extremity  of  a nerve  of  loco-motion,  as  a fibre 
of  the  retina  is  an  extremity  of  a nerve  of  fenfa- 
tion ; as  for  inftance  one  of  the  fibrils,  which 
compofe  the  mouth  of  an  abforbent  veffel  ; I fup- 
pofe this  living  filament,  of  whatever  form  it  may 
be,  whether  fphere,  cube,  or  cylinder,  to  be  en- 
dued with  the  capability  of  being  excited  into  ac- 
tion by  certain  kinds  of  Annulus.  By  the  ftimu- 
lus  of  the  furrounding  fluid,  in  which  it  is  re- 
ceived from  the  male,  it  may  bend  into  a ring: 
and  thus  form  the  beginning  of  a tube.  Such 
moving  filaments,  and  luch  rings,  are  defcribed 
by  thofe,  who  have  attended  to  microfcopic  ani- 
malcula.  This  living  ring  may  now  embrace  or 
abforb  a nutritive  particle  of  the  fluid,  in  which 
it  fwims;  and  by  drawing  it  into  its  pores,  or 
joining  it  by  compreflion  to  its  extremities,  may 
increafe  its  own  length  or  craffitude  ; and  by  de- 
grees the  living  ring  may  become  a living  tube. 

2.  With  this  new  organization,  or  accretion  of 
parts,  new  kinds  of  irritability  may  commence ; 
for  fo  long  as  there  was  but  one  living  organ,  it 
could  only  be  fuppofed  to  poflhfs  irritability; 
fince  fen fi Dili ty  may  be  conceived  to  be  an  ex- 
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teftfion  of  the  effect  of  irritability  over  the  reft 
of  the  fyftem.  Thefe  new  kinds  of  irritability 
and  of  fenlibility  in  confequence  of  new  organi- 
zation, appear  from  variety  of  fadls  in  the  more 
mature  animal ; thus  the  formation  of  the  teftcs, 
and  confequent  fecretion  of  the  femen,  occation 
the  pafiion  of  lull ; the  lungs  muft  be  previoufly 
foimed  before  their  exertions  to  obtain  frefh  air 
can  exifi; ; the  throat  or  oefophagus  inuft  be 
formed  previous  to  the  fenfation  or  appetites  of 
hunger  and  thirft  ; one  of  which  fcems  to  refide 
at  the  upper  end,  and  the  other  at  the  lower  end 
of  that  canal. 

Thus  allb  the  glans  penis,  when  it  is  diftended 
■with  blood,  acquires  a new  fenlibility,  and  a new 
appetency.  The  fame  occurs  to  the  nipples  of 
the  breafts  of  female  animals;  when  they  are  dif- 
tended  with  blood,  they  acquire  the  new  appe- 
tency of  giving  milk.  So  inflamed  tendons  and 
membranes,  and  even  bones,  acquire  new  fen  fa - 
tions ; and  the  parts  of  mutilated  animals,  as 
of  wounded  fnails,  and  polypi,  and  crabs,  are  re- 
produced ; and  at  the  fame  time  acquire  fenfa- 
tions  adapted  to  their  lituations.  Thus  when 
the  head  of  a l'nail  is  reproduced  after  decollation 
with  a fharp  rafor,  thofe  curious  telefcopic  eyes 
are  alfo  reproduced,  and  acquire  their  fenlibility 
to  light,  as  well  as  their  adapted  mufcles  for  re- 
traction on  the  approach  of  injury. 

With  every  new  change,  therefore,  of  organic 

form. 


GENERATION. 


Sect.  XXXIX.  4.  2. 


form,  or  addition  of  organic  parts,  I fuppofe  a 
3ie\v  kind  of  irritability  or  of  fenlibility  to  be  pro- 
duced ; fuch  varieties  of  irritability  or  of  fenfibi- 
lity  exift  in  our  adult  ftate  in  the  glands  ; every 
one  of  which  is  furnifhed  with  an  irritability,  or 
a tafte,  or  appetency,  and  a coniequent  mode  of 
adlion  peculiar  to  itfelf. 

In  this  manner  I conceive  the  veflbls  of  the 
jaws  to  produce  the  teeth,  thofe  of  >the  fin- 
gers to  produce  the  nails,  thofe  of  the  fkin  to 
produce  the  hair;  in  the  fame  manner  as  after- 
wards about  the  age  of  puberty  the  beard  and 
other  great  changes  in  the  form  of  the  body,  and 
difpofition  of  the  mind,  are  produced  in  confe- 
quence  of  the  new  fecretion  of  femen  ; for  if  the 
animal  is  deprived  of  this  fecretion  thofe  changes 
do  not  take  place.  Thefe  changes  I conceive  to 
be  formed  not  by  elongation  or  diftention  of  pri- 
meval flamina,  but  by  apportion  of  parts  ; as  the 
mature  crab-fifh,  when  deprived  of  a limb,  in 
a certain  fpace  of  time  has  power  to  regenerate  it ; 
and  the  tadpole  puts  forth  its  feet  long  after  its 
exclulion  from  the  fpawn  ; and  the  caterpillar  in 
changing  into  a butterfly  acquires  a new  form, 
with  new  powers,  new  fenfations,  and  new  de- 
fires. 

The  natural  hiftory  of  butterflies,  and  moths, 
and  beetles,  and  gnats,  is  full  of  curiofity  ; fome 
of  them  pafs  many  months,  and  others  even 
years,  in  their  caterpillar  or  grub  ftate ; they 
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then  reft  many  weeks  without  food,  fufpended  in 
the  air,  buried  in  the  earth,  or  fubmerfed  in  wa- 
ter : and  change  themfelv.es  during  this  time  into 
an  animal  apparently  of  a different  nature ; the 
flomachs  of  fome  of  them,  which  before  di gelled 
vegetable  leaves  or  roots,  n6w  only  digefl  honey; 
they  have  acquired  wings  for  the  purpofe  of  feek- 
ing  this  new  food,  and  a long  probofcis  to  col- 
led! it  from  flowers,  and  I fuppofe  a fenfe  of 
fmcll  to  deted!  the  fecret  places  in  flowers,  where 
it  is  formed.  The  moths,  which  fly  by  night, 
have  a much  longer  probofcis  rolled  up  under 
their  chins  like  a watch  fpring;  which  they  ex- 
tend to  colled!  the  honey  from  flowers  in  their 
fleeping  date ; when  they  are  clofed,  and  the 
nectaries  in  confequence  more  difficult  to  be 
plundered.  The  beetle  kind  are  furnifhed  with 
an  external  covering  of  a hard  material  to  their 
wings,  that  they  may  occafionally  again  make 
holes  in  the  earth,  in  which  they  palled  the  for- 
mer date  of  their  exidence. 

t 

But  what  mod  of  all  diftinguidies  tliefe  new* 
animals  is,  that  they  are  now  furnifhed  with  the 
powers  of  reprodudtion  ; and  that  they  now  dif- 
fer from  each  other  in  fex,  which  does  nQt  ap- 
pear in  their  caterpillar  or  grub  date.  In  fome 
of  them  the  change  from  a caterpillar  into  a but- 
terfly or  moth  feems  to  be  aceompliffied  for  the 
foie  purpofe  of  their  propagation  ; dnee  they  im- 
mediately die  after  this  is  dniffied,  and  take  no 
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food  in  the  interim,  as  the  filk-worm  in  this  cli- 
mate ; though  it  is  poffible  it  might  take  honey 
as  food,  if  it  was  prefented  to  it.  For  in  gene- 
ral it  would  teem,  that  food  of  a more  Simulating 
kind,  the  honey  of  vegetables  inffead  of  their 
leaves,  was  neceffary  for  the  purpofe  of  the  fe- 
minal  reproduction  of  thefe  animals,  exaCtly  fi- 
milar  to  what  happens  in  vegetables  ; in  thefe  the 
juices  of  the  earth  are  fufficient  for  their  purpofe 
of  reproduction  by  buds  or  bulbs  ; in  which  the 
new  plant  feems  to  be  formed  by  irritative  mo- 
tions, like  the  growth  of  their  other  parts,  as 
their  leaves'  or  roots  ; but  for  the  purpofe  of  fe- 
minal  or  amatorial  reproduction,  where  fenfation 
is  required,  a more  Simulating  food  becomes  ne- 
ceffary for  the  anther  and  Sigma  ; and  this  food 
is  honey  ; as  explained  in  SeCt.  XIII.  on  Veget- 
able Animation. 

The  gnat  and  the  tadpole  referable  each  other 
in  their  change  from  natant  animals  with  gills 
into  aerial  animals  with  lungs ; and  in  their 
change  of  the  element  in  which  they  live ; and 
probably  of  the  food,  with  which  they  are  Support- 
ed ; and  laftly,  with  their  acquiring  in  their  new 
Sate  the  difference  of  lex,  and  the  organs  of  fe- 
minal  or  amatorial  reproduction.  While  the  po- 
lypus, who  is  their  companion  in  their  former 
Sate  of  life,  -not  being  allowed  to  change  his 
form  and  element,  can  only  propagate  like  veget- 
able buds  by  the  fame  kind  of  irritative  motions, 
von.  11.  Q which 
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which  produces  the  growth  of  his  own  body,  with- 
out the  feminal  or  amatorial  propagation,  which 
requires  fenfation ; and  which  in  gnats  and  tad- 
poles feems  to  require  a change  both  of  food  and 
of  refpiration. 

From,  hence  I conclude,  that  with  the  acqui- 
sition of  new  parts,  new  fcnfalions,  and  new  de- 
fires, as  well  as  new  powers,  are  produced  ,*  and 
this  by  accretion  to  the  old  ones,  and  not  by  de- 
tention of  them.  And  finally,  that  the  molt  ef- 
fential  parts  of  the  fyftem,  as  the  brain  for  the 
purpofe  of  diftributing  the  power  ©f  life,  and 
the  placenta  for  the  purpofe  of  oxygenating  the 
blood,  and  the  additional  abforbent  veffels  for 
the  purpofe  of  acquiring  aliment,  are  firfi:  formed 
by  the  irritations  above  mentioned,  and  by  the 
pleafurable  fenfations  attending  thole  irritations, 
and  by  the  exertions  in  confequence  of  painful 
fenfations,  fimilar  to  thofe  of  hunger  and  fuffo- 
cation.  After  thefe  an  apparatus  of  limbs  for 
future  ufes,  or  for  the  purpofe  of  moving  the 
body  in  its  prefent  natant  Hate,  and  of  lungs  for 
future  refpiration,  and  of  teftes  for  future  repro- 
duction, are  formed  by  the  irritations  and  fenfa- 
tions, and  confequent  exertions  of  the  parts  pre- 
vi  011  fly  exifting,  and  to  which  the  new  parts  are 
to  be  attached. 

3.  In  confirmation  of  thefe  ideas  it  may  be  ob- 
ferved,  that  all  the  parts  of  the  body  endeavour  to 
grow,  or  to  make  additional  parts  to  themlelves 

throughout 


227 


Sect.  XXXIX.  4. 4.  GENERATION. 

throughout  our  lives  ; but  are  retrained  by  the 
parts  immediately  containing  them  ; thus,  if  the 
thin  be  taken  away,  the  flefhy  parts  beneath  foon 
fhoot  out  new  granulations,  called  by  the  vulgar 
proud  flefh.  If  the  periofteum  be  removed,  a 
limilar  growth  commences  from  the  bone.  Now 
in  the  cafe  of  the  imperfect  embryon,  the  con- 
taining or  confining  parts  are  not  yet  fuppofed  to 
be  formed,  and  hence  there  is  nothing  to  reftrain 
its  growth. 

4.  By  the  parts  of  the  embryon  being  thus  pro- 
duced by  new  appofitions,  many  phenomena  both 
of  animal  and  vegetable  productions  receive  an 
caller  explanation  ; fuch  as  that  many  fetufes  are 
deficient  at  the  extremities,  as  in  a finger  or  a toe, 
or  in  the  end  of  the  tongue,  or  in  what  is  called 
a hare-lip  with  deficiency  of  the  palate.  For  if 
there  fhould  be  a deficiency  in  the  quantity  of  the 
firfl  nutritive  particles  laid  up  in  the'  egg  for  the 
reception  of  the  firft  living  filament,  the  extreme 
parts,  as  being  lalt  formed,  mu  ft  fhew  this  defi- 
ciency by  their  being  imperfeCt. 

This  idea  of  the  growth  of  the  embryon  accord* 
alfo  with  the  production  of  fome  monftrous 
births,  which  confift  of  a duplicature  of  the 
limbs,  as  chickens  with  four  legs  ; which  could 
not  occur,  if  the  fetus  was  formed  by  the  de- 
tention of  an  original  flamen,  or  miniature.  For 
if  there  fhould  be  a fuperfluity  of  the  firft  nutri- 
tive particles  laid  up  in  the  egg  for  the  firft  living 
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filament ; it  is  eafy  to  conceive,  that  a duplica- 
ture  of  forne  parts  may  be  formed.  And  that 
fuch  fuperfluous  nouri  fitment  fometimes  exifts,  is 
evinced  by  the  double  yolks  in  feme  eggs,  which 
I luppofe  were  thus  formed  previous  to  their  im- 
pregnation by  the  exuberant  nutriment  of  the  hen. 

This  idea  is  confirmed  by  the  analogy  of  the 
monitors  in  the  vegetable  world  alfo  ; in  which  a 
duplicate  or  triplicate  production  of  various  parts 
of  the  flower  is  obfervable,  as  a triple  neCtary  in 
fome  columbines,  and  a triple  petal  in  fome 
primrofes ; and  which  are  fuppofed  to  be  pro- 
duced by  abundant  nourifhment. 

5.  If  the  embryon  be  received  into  a fluid,  the 
flimutus  of  which  is  different  in  fome  degree  from 
the  natural,  as  in  the  production  of  mule-animals, 
the  new  irritabilities  or  fenfibilities  acquired  by 
the  increafing  or  growing  organized  parts  may 
differ,  and  thence  produce  parts  not  fimilar  to 
the  father,  but  of  a kind  belonging  in  part  to  the 
mother;  and  thus,  though  the  original  ftamen 
or  living  ens  was  derived  totally  from  the  father, 
yet  new  irritabilities  or  fenfibilities  being  excited, 
a change  of  form  correfponding  with  them  will 
be  produced.  Nor  could  the  production  df 
mules  cxift,  if  the  ftamen  or  miniature  of  all  the 
parts  of  the  embryon  is  previoufly  formed  in  the 
male  femcn,  and  is  only  dift ended  by  nourifh- 
ment in  the  female  uterus.  Whereas  this  diffi- 
culty ccafes,  if  the  Cmbryon  be  fuppofed  to  con- 
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fill:  of  a living  filament,  which  acquues  01  makes 
new  parts  with  new  irritabilities,  as  it  advances 

its  growth. 

The  form,  folidity,  and  colour,  of  the  parti- 
cles of  nutriment  laid  up  for  the  reception  of  the 
fir  ft  living  filament,  as  well  as  their  peculiar  kind 
of  him  ulus,  may  contribute  to  produce  a differ- 
ence in  the  form,  folidity,  and  colour  ot  the  fetus, 
fo  as  to  refemble  the  mother,  as  it  advances  in 
life.  This  alfo  may  efpecially  happen  during 
the  firft  hate  of  the  exifience  of  the  embryon,  be- 
fore it  has  acquired  organs,  which  can  change 
thefe  firft  nutritive  particles,  as  explained  in 
No.  5.  2.  of  this  Section.  And  as  thefe  nutritive 
particles  are  fuppofed  to  be  fimilar  to  thofe, 
which  are  formed  for  her  own  nutrition,  it  fol- 
lows that  the  fetus  fhould  lo  far  refemble  the 
mother. 

This  explains,  why  hereditary  dileafes  may  be 
derived  either  from  the  male  or  female  parent,  as 
well  as  the  peculiar  form  of  either  of  their  bodies. 
Some  of  thefe  hereditary  dileafes  are  fimply  ow- 
ing to  a deficient  activity  of  a part  of  the  fyftem, 
as  of  the  ab  for  bent  veffels,  which  open  into  the 
cells  or  cavities  of  the  body,  and  thus  occafion 
dropfies.  Others  are  at  the  fame  time  owing  to 
an  increafe  of  fenfation,  as  in  fcrofula  and  con- 
fumption  ; in  thefe  the  obftrubtion  of  the  fluids 
is  firft  caufed  by  the  inirritability  of  the  veffels, 
and  the  inflammation  and  ulcers  which  fucceed, 
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are  caufed  by  the  confequent  increafe  of  fenfation 
m the  obftruCted  part.  Other  hereditary  difeafes, 
as  the  epilepfy,  and  other  convulfions,  confift  in 
too  great  voluntary  exertions  in  confequence  of 
disagreeable  fenfation  in  Some  particular  difeafed 
part.  Now  as  the  pains,  which  occalion  thefe 
convulfions,  are  owing  to  defeCl  of  the  aCtion  of 
the  difeafed  part,  as  fhewn  in  Se&.  XXXIV.  it 
is  plain,  that  all  thefe  hereditary  difeafes  may 
have  their  origin  either  from  defective  irrita- 
bility derived  from  the  father,  or  from  deficiency 
ot  the  ffimulus  of  the  nutriment  derived  from  the 
mother.  In  either  cafe  the  effeCt  would  be  Simi- 
lar ; as  a Scrofulous  race  is  frequently  produced 
among  the  poor  from  the  deficient  Stimulus  of 
bad  diet,  or  of  hunger ; and  among  the  rich,  by  a 
deficient  irritability  from  their  having  been  long 
accuftomed  to  too  great  Itimulus,  as  of  vinous 
Spirit. 

6.  From  this  account  of  reproduction  it  ap- 
pears, that  all  animals  have  a Similar  origin,  viz. 
from  a Single  living  filament ; and  that  the  differ- 
ence of  their  forms  and  qualities  has  arifen  only 
from  the  different  irritabilities  and  fenfibilities, 
or  voluntarities,  or  afiociabilities,  of  this  original 
living  filament ; and  perhaps  in  Some  degree 
from  the  different  forms  of  the  particles  of  the 
fluids,  by  which  it  has  been  at  firff  Simulated 
into  activity.  And  that  from  hence,  as  Linnauis 
has  conjeClured  in  refpcCt  to  the  vegetable  world, 
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it  is  not  irapoffible,  but  the  great  variety  of  fpe- 
cies  of  animals,  'which  now  tenant  the  earth, 
may  have  had  their  origin  from  the  mixture  of  a 
few  natural  orders.  And  that  thofe  animal  and 
vegetable  mules,  which  could  continue  their  lpe- 
cics,  have  done  fo,  and  conftitute  the  numerous 
families  of  animals  and  vegetables  which  now 
exift ; and  that  thofe  mules,  which  were  produced 
with  imperfect  organs  of  generation,  perifhed 
without  reproduction,  according  to  the  obferva- 
tion  of  Ariftotle ; and  are  the  animals,  which  we 
now  call  mules.  See  Botanic  Garden,  Part  II. 
Note  on  Dianthus. 

Such  a promifcuous  intercourfe  of  animals  is 
faid  to  exift  at  this  day  in  New  South  Wales  by 
Captain  Hunter.  And  that  not  only  amongft  the 
quadrupeds  and  birds  of  different  kinds,  but  even 
amongft  the  flfh,  and,  as  he  believes,  amongft  the 
vegetables.  He  fpeaks  of  an  animal  between  the 
opoftum  and  the  kangaroo,  from  the  ftze  of  a 
fheep  to  that  of  a rat.  Many  hill  leemed  to  par- 
take of  the  fhark  ; tome  with  a fkait’s  head  and 
Ihoulders,  and  the  hind  part  of  a fhark ; others 
with  a fhark’s  head  and  the  body  of  a mullet ; 
and  tome  with  a fhark’s  head  and  the  flat  body 
of  a fting-ray.  Many  birds  partake  of  the  par- 
rot; fome  have  the  head,  neck,  and  bill  of  a par- 
rot,- with  long  ftraight  feet  and  legs  ; others  with 
legs  and  feet  of  a parrot,  with  head  and  neck  of 
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a lea-gull.  Voyage  to  South  Wales  by  Captain 
John  Hunter,  p.  68. 

7-  All  animals  therefore,  I contend,  have  a 
fimilai  caufe  of  their  organization,  originating 
from  a fingle  living  filament,  endued  indeed  with 
different  kinds  of  irritabilities  and  fenfibilities,  or 
of  animal  appetencies ; which  exifl  in  every 
gland,  and  in  every  moving  organ  of  the  body, 
and  are  as  c/tTential  to  living  organization  as  che- 
mical affinities  are  to  certain  combinations  of  in- 
animate matter. 

If  1 might  be  indulged  to  make  a fifnile  in  a 
philofophical  work,  I fhould-  fay,  that  the  ani- 
mal appetencies,  are  not  only  perhaps  lefs  nu- 
merous originally  than  the  chemical  affinities ; 
but  that  like  thete  latter,  they  change  with  ever y 
new  combination  ; thus  vital  air  and  azote,  when 
combined,  produce  nitrous  acid ; which  now 
acquires  the  property  of  diffolving  filver;  fo 
-with  every  new  additional  part  to  the  embryon, 
as  of  the  throat  or  lungs,  I iuppofe  a new  animal 
appetency  to  be  produced. 

Jn  this  early  formation  of  the  embryon  from 
the  irritabilities,  fenfibilities,  and  aflbciabiiitics, 
and  confequent  appetencies,  the  faculty  of  voli- 
tion can  fcaicely  be  fuppofed  to  have  had  its 
birth.  For  about  what  can  the  fetus  deliberate 
when  it  has  no  choice  of  objects?  But  in  the 
more  advanced  fiate  of  the  fetus,  it  evidently  pof- 
feffes  volition  -}  as  it  frequently  changes  its  atti- 
tude. 
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lude,  though  it  teems  to  fleep  the  gieateft  part  of 
its  time;  and  afterwards  the  power  of  volition 
contributes  to  change  or  alter  many  parts  of  .the 
body  during  its  growth  to  manhood,  by  our  early 
modes  of  exertion  in  the  various  departments  of 
life.  All  thefe  faculties  then  contlitute  the  vis 
fabricatrix,  and  the  vis  conlervatrix,  as  well  as 
the  vis  medicatrix  of  nature,  fo  much  fpoken  of, 
but  fo  little  underftood  by  philofophers. 

8.  When  we  revolve  in  our  minds,  find,  the 
great  changes,  which  we  fee  naturally  produced 
in  animals  after  their  nativity,  as  in  the  produc- 
tion of  the  butterfly  with  painted  wings  from  the 
crawling  caterpillar;  or  of  the  refpiring  frog 
from  the  fubnatant  tadpole ; from  the  feminine 
boy  to  the  bearded  man,  and  from  the  infant 
girl  to  the  ladlefcent  woman ; both  which 
changes  may  be  prevented  by  certain  mutilations 
of  the  glands  neceflary  to  reproduction. 

Secondly,  when  we  think  over  the  great 
changes  introduced  into  various  animals  by  arti- 
ficial or  accidental  cultivation,  as  in  horfes, 
which  we  have  exercifed  for  the  different  pur- 
pofes  of  ftrength  or  lvviftnefs,  in  carrying  bur- 
thens or  in  running  races ; or  in  dogs,  which 
have  been  cultivated  for  ftrength  and  courage, 
as  the  bull-dog ; or  for  acutenels  of  his  fenfe  of 
fmell,  as  the  hound  and  fpaniel ; or  for  the  fwift- 
nefs  of  his  foot,  as  the  greyhound  ; or  for  his  fvvim- 
ming  in  the  water,  or  for  drawipg  fnow-lledge$. 
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as  the  rough-haired  dogs  of  the  north  ; or  Jaftly, 
as  a play-dog  for  children,  as  the  lap-dog  ; with 
the  changes  of  the  forms  of  the  cattle,  which  have 
been  domefticated  from  the  greateft  antiquity,  as 
camels,  and  fhcep ; which  have  undergone  fo 
total  a transformation,  that  we  are  now  ignorant 
from  what  fpecies  of  wild  animals  they  had  their 
origin.  Add  to  thefe  the  great  changes  of  fhape 
and  colour,  which  we  daily  fee  produced  in 
fmaller  animals  from  our  domeftication  of  them, 
as  rabbits,  or  pigeons ; or  from  the  difference  of 
climates  and  even  of  feafons ; thus  the  fheep  of 
warm  climates  are  covered  with  hair  inftead  of 
wool ; and  the  hares  and  partridges  of  the  lati- 
tudes, which  are  long  buried  in  fnow,  be- 
come white  during  the  winter  months ; add  to 
thefe  the  various  changes  produced  in  the  forms 
of  mankind,  by  their  early  modes  of  exertion  ; 
or  by  the  difeafes  occafioned  by  their  habits  of 
life  ; both  of  which  became  hereditary,  and  that 
through  many  generations.  Thofe  who  labour 
at  the  anvil,  the  oar,  or  the  loom,  as  well  as  thofe 
who  carry  fedan-chairs,  or  who  have  been  edu- 
cated to  dance  upon  the  rope,  are  diftinguilhable 
by  the  fhape  of  their  limbs;  and  the  difeafes  oc- 
cafioned by  intoxication  deform  the  countenance 
with  leprous  eruptions,  or  the  body  with  tumid 
vifeera,  or  the  joints  with  knots  and  diftortions. 

Thirdly,  when  we  enumerate  the  great  changes 
produced  in  the  fpecies  of  animals  before  their 
3 nativity; 
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nativity;  thefe  are  fuch  as  refemble  the  form  or 
colour  of  their  parents,  which  have  been  altered 
by  the  cultivation  or  accidents  above  related,  and 
are  thus  continued  to  their  pofterity.  Or  they 
are  changes  produced  by  the  mixture  of  fpecies  as 
in  mules  ; or  changes  produced  probably  by  the 
exuberance  of  nourifhment  fupplied  to  the  fetus, 
as  in  mo  nitrous  births  with  additional  limbs; 
many  of  thefe  enormities  of  fhape  are  propagated, 
and  continued  as  a variety  at  leaft,  if  not  as  a 
new  fpecies  of  animal.  I have  feen  a breed  of 
cats  with  an  additional  claw  on  every  foot;  of 
poultry  alfo  with  an  additional  claw,  and  with 
wings  to  their  feet ; and  of  others  without  rumps. 
Mr.  Buffon  mentions,  a breed  of  dogs  without 
tails,  which  are  common  at  Rome  and  at  Naples, 
which  he  fuppofes  to  have  been  produced  by  a 
cuftom  long  eftablifhed  of  cutting  their  tails  clofe 
off.  Theie  are  many  kinds  of  pigeons,  admired 
for  their  peculiarities,  which  are  monfters  thus 
produced  and  propagated.  And  to  thefe  muft  be 
added,  the  changes  produced  by  the  imagination 
of  the  male  parent,  as  will  be  treated  of  more  at 
large  in  No.  VI.  of  this  Section. 

When  we  conhder  all  thefe  changes  of  animal 
form,  and  innumerable  others,  which  may  be 
collected  from  the  books  of  natural  hiftory ; we 
cannot  but  be  convinced,  that  the  fetus  or  em- 
bijon  is  formed  by  appolition  of  new  parts,  and 
not  by  the  diftention  of  a primordial  nell  of 

gcrmes. 


2 36  GENERATION.  Sect,  XXXIX. 4. 8. 

germes,  included  one  within  another,  like  the 
cups  of  a conjurer. 

Fourthly,  when  we  revolve  in  our  minds  the 
great  fimilarity  of  firudture  which  obtains  in  all 
the  warm  blooded  animals,  as  well  quadrupeds, 
birds,  and  amphibious  animals,  as  in  mankind ; 
from  the  moufe  arid  bat  to  the  elephant  and 
whale ; one  is  led  to  conclude,  that  they  have 
alike  been:  pfoduced  from  a limilar  living  fila- 
ment. In  fome  this  filament  in  its  advance  to 
maturity  has  acquired  hands  arid  fingers,  with  a 
fine  fenfe  of  touch,  as  in  mankind.  In  others  it 
has  acquired  claws  or  talons,  as  in  tygers  and 
eagles.'  In  others,  toes  with  an  intervening  web, 
or  membrane,  as  in  feals  and  geefe.  In  others  it 
has  acquired  cloven  hoofs,  as  in  cows  and  fwine  * 
and  whole  hoofs  in  others,  as  in  the  horfe. 
While-  in  the  bird  kind  this  original  living  fila- 
ment has  put  forth  wings  inftead  of  arms  or  legs, 
and  feathers  inftead  of  hair.  In  fome  it  has  pro- 
truded horns  on  the  forehead  inftead  of  teeth  in 
the  fore  part  of1  the  upper  jaw  ; in  others  tufhes 
inftead -of  horns ; and  in  others  beaks  infiead  of 
either.  And  all  this  exadtly  as  is  daily  feen  in 
the  tranfmutations  of  the  tadpole,  which  acquires 
legs  and  lungs,  when  he  wants  them  ; and  loies 
his  tail,  when  it  is  no  longer  of  fervice  to  him. 

Fifthly,  from  their  firft  rudiment,  or  .primor- 
_dium,  to  the  termination  of  their  lives,  all  ani- 
mals undergo  perpetual  transformations;  which 

are 
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are  in  part  produced  by  their  own  exertions  in 
confequence  of  their  defires  and  averfions,  of  their 
pleafures  and  their  pains,  or  of  irritations,  or  of 
aflbciations ; and  many  of  thefe  acquired  forms 
or  propenfities  are  tranfmitted  to  their  poflerity. 
See  Sea.  XXXI.  1. 

As  air  and  water  are  fupplied  to  animals  in  fuf- 
ficient  profufion,  the  three  great  objeas  of  defire, 
which  have  changed  the  forms  of  many  animals 
by  their  exertions  to  gratify  them,  are  thofe  of 
lull,  hunger,  and  Security.  A great  want  of  one 
part  of  the  animal  world  has  confifled  in  the  de- 
lire of  the  exclufive  poffeffion  of  the  females  $ 
and  thefe  have  acquired  weapons  to  combat  each 
other  for  this  purpofe,  as  the  very  thick,  fhield- 
like,  horny  fkin  on  the  fhoulder  of  the  boar  is  a 
defence  only  againit  animals  of  his  own  fpecies, 
who  ftrike  obliquely  upwards,  nor  are  his  t Lillies 
for  other  purpoles,  except  to  defend  himfelf,  as 
he  is  not  naturally  a carnivorous  animal.  So  the 
horns  of  the  flag  are  fharp  to  offend  his  adverfary, 
but  are  branched  for  the  purpofe  of  parrying  or 
receiving  the  th ruffs  of  horns  fimilar  to  his  own, 
and  have  therefore  been  formed  for  the  purpofe 
of  combating  other  flags  for  the  exclufive  poffef- 
fion of  the  females ; who  are  obferved,  like  the 
ladies  in  the  times  of  chivalry,  to  attend  the  car 
of  the  victor. 

The  biids,  which  do  not  carry  food  to  their 
young,  and  do  not  therefore  marry,  are  armed 

with 
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with  Spurs  for  the  purpofe  of  fighting  for  the  ex- 
clufive  p'offeffiom  of  the  females,  as  cocks  and 
quails.  It  is  certain  that  thefe  weapons  are  not 
provided  for  their  defence  againfi:  other  adver- 
saries, becaufe  the  females  of  thefe  Species  are 
without  this  armour.  The  final  caufe  of  this 
conteft  amongft  the  males  feems  to  be,  that  the 
firongeft  and  mod:  a<5live  animal  Should  propa- 
gate the  Species,  which  Should  thence  become 
improved.  \ 

Another  great  want  confifts  in  the  means  of 
procuring  food,  which  has  diversified  the  forms 
of  all  Species  of  animals.  Thus  the  nofe  of  the 
Swine  has  become  hard  for  the  purpofe  of  turning 
up  the  foil  in  Search  of  infedts  and  of  roots.  The 
trunk  of  the  elephant  is  an  elongation  of  the  nofe 
for  the  purpofe  of  pulling  down  the  branches  of 
trees  for  his  food,  and  for  taking  up  water  with- 
out bending  his  knees.  Beads  of  prey  have  acrr 
quired  ftrong  jaws  or  talons.  Cattle  have  acquir- 
ed a rough  tongue  and  a rough  palate  to  pull  off 
the  blades  of  grafs,  as  cows  and  Sheep.  Some 
birds  have  acquired  harder  beaks  to  crack  nuts,  as 
the  parrot.  Others  have  acquired  beaks  adapted  to 
break  the  harder  feeds,  as  Sparrows.  Others  for 
the  Softer  feeds  of  flowers,  or  the  buds  of  trees, 
as  the  finches.  Other  birds  have  acquired  long 
beaks  to  penetrate  the  moifler  foils  in  Search  of 
infebts  or  roots,  as  woodcocks  ; and  others  broad 
ones  to  filtrate  the  water  of  lakes,  and  to  retain 
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aquatic  infects,  as  ducks.  All  which  feem  to  have 
been  gradually  produced  during  many  genera- 
tions by  the  perpetual  endeavour  of  the  creatures 
to  fupply  the  want  of  food,  and  to  have  been  de- 
livered to  their  pofterity  with  confiant  improve- 
ment of  them  for  the  purpofes  required. 

The  third  great  want  amongft  animals  is  that 
of  fecurity,  which  teems  much  to  have  diversified 
the  forms  of  their  bodies  and  the  colour  of  them  ; 
thefe  confifl  in  the  means  of  efcaping  other  ani- 
mals more  powerful  than  themfelves.  Hence 
fome  animals  have  acquired  wings  inftcad  of  legs* 
as  the  fmaller  birds,  for  the  purpofe  of  elcape. 
Others  great  length  of  tin,  or  of  membrane,  as 
the  flying  flth,  and  the  bat.  Others  great  l'wift- 
nefs  of  foot,  as  the  hare.  Others  have  acquired 
hard  or  armed  (hells,  as  the  tortoife  and  the  echi- 
nus  marinus. 

Mr.  Otbeck,  a pupil  of  Linnseus,  mentions  the 
American  frog-fifh,  lophius  hitlrio,  which  in- 
habits the  large  floating  iflands  of  fea-weed  about 
the  Cape  of  Good  Hope,  and  has  fulcra  reiem- 
bling  leaves,  that  the  filh.es  of  prey  may  miftake 
it  for  the  fea-weed,  which  it  inhabits.  Voyage  to 
China,  p.  1 13. 

The  contrivances  for  the  purpofes  of  fecurity 
extend  even  to  vegetables,  as  is  feen  in  the  won- 
derful and  various  means  of  their  concealing  or 
defending  their  honey  from  infedts,  and  their 
*4*f‘d3  from  birds.  On  the  other  hand  fwifinefs 

of 
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of  wing  has  been,  acquired  by  hawks  and  fwal- 
lows  to  purfue  their  prey;  and  a probofcis  of 
admirable  ftrudture  has  been  acquired  by  the  bee, 
the  moth,  and  the  humming,  bird,  for  the  pur- 
pofe  of  plundering  the  nedtaries  of  flowers.  All 
which  feem  to  have  been  formed  by  the  original 
living  filament,  excited  into  adtion  by  the  necef- 
fities  of  the  creatures,  which  pofiefs  them,  and  on 
which  their  exitlence  depends. 

hrom  thus  meditating  on  the  great  fimilarity 
of  the  ftrudlure  of  the  warm-blooded  animals, 
and  at  the  fame  time  of  the  great  changes  they 
undergo  both  before  and  after  their  nativity  ; and 
by  contidering  in  how  minute  a portion  of  time 
many  of  the  changes  of  animals  above  deferibed 
have  been  produced;  would  it  be  too  bold  to 
imagine,  that  in  the  great  length  of  time,  fince 
the  earth  began  to  ex  id,  perhaps  millions  of  ages 
before  the  commencement  of  the  hiftory  of  man- 
kind, would  it  be  too  bold  to  imagine,  that  all 
warm-blooded  animals  have  arifen  from  one  liv- 
ing filament,  which  the  great  First  Cause 
endued  with  animality,  with  the  power  of  ac- 
quiring new  parts,  attended  with  new  propen- 
fities,  directed  by  irritations,  fenfations,  volitions, 
and  affoc.iations ; and  thus  poffefling  the  faculty 
of  continuing  to  improve  by  its  own  inherent 
activity,  and  of  delivering  down  thole  improve- 
ments by  generation  to  its  pofferity,  world  with- 
out end? 
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Sixthly,  The  cold-blooded  animals,  as  the  fifh- 
tribes,  which  are  furnifhed  with  but  one  ventricle 

y t 

of  the  heart,  and  with  gills  in  (lead  of  lungs,  and 
with  tins  intlead  of  feet  or  wings,  bear  a great  fimi- 
larfty  to  each  other  ; but  they  differ,  neverthelefs, 
fo  much  in  their  general  ftrucfture  from  the 
warm-blooded  animals,  that  it  may  not  feem  pro- 
bable at  fir  ft  view,  that  the  fame  living  filament 
could  have  given  origin  to  this  kingdom  of  ani- 
mals, as  to  the  former.  Yet  arc  there  fome  crea- 
tures, which  unite  or  partake  of  both  thefe  orders 
of  animation,  as  the  whales  and  feals ; and  more 
particularly  the  frog,  who  changes  from  an  aquatic 
animal  furnifhed  with  gills  to  an  aerial  one  fur- 
nifhed  with  lungs. 

The  numerous  tribes  of  infedts  without  wings, 
from  the  Ipider  to  the  fcorpion,  from  the  flea  to  the 
lobfter;  or  With  wings,  from  the  gnat  and  the  ant 
to  the  wafp  and  the  dragon-fly,  differ  fo  totally 
from  each  other,  and  from  the  red-blooded  claffes 
above  defcribed,  both  in  the  forms  of  their  bodies, 
and  then  modes  of  life;  befides  the  organ  of  lenfe, 
which  they  feem  to  pollcfs  in  their  antennse  or 
horns,  to  which  it  has  been  thought  by  fome 
naturalifts,  that  other  creatures  have  nothing  fimi- 
lar  ; that  it  can  icarcely  be  fuppofed  that  this 
nation  of  animals  could  have  been  produced  by 
the  fame  kind  of  living  filament,  as  the  red- 
blooded  claffes  above  mentioned.  And  yet  the 
changes  which  many  of  them  undergo  in  their 
V0L-  "•  K early 
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early  Rate  to  that  of  their  maturity,  are  as  dif- 
ferent, as  one  animal  can  be  from  another.  As 
thofe  of  the  gnat,  which  patfes  his  early  flate  in 
water,  and  then  firetching  out  his  new  wings, 
and  expanding  his  new  lungs,  rifes  in  the  air;  as 
of  the  caterpillar,  and  bee-nymph,  which  feed  on 
vegetable  leaves  or  farina,  and  at  length  hurtling 
from  their  felf-formed  graves,  become  beautiful 
winged  inhabitants  of  the  ikies,  journeying  from 
flower  to  flower,  and  nourifhed  by  the  ambrofial 
food  of  honey. 

There  is  flill  another  clafs  of  animals,  which 
are  termed  vermes  by  Linnseus,  which  are  without 
feet,  or  brain,  and  are  hermaphrodites,  as  worms, 
leeches,  fnails,  fhell-fifh,  coralline  infedls,  and 
fponges ; which  poffefs  the  fimplefl  flrudture  of 
all  animals,  “and  appear  totally  different  from 
thofe  already  defcribed.  The  fimplicity  of  their 
flrudture,  however,  can  afford  no  argument  againtl 
their  having  been  produced  from  a living  filament 
as  above  contended. 

Laft  of  all  the  various  tribes  of  vegetables  are 
to  be  enumerated  amongft  the  inferior  orders  of 
animals.  Of.thefe  the  anthers  and  ftigmas  have 
already  been  fhewn  to  poffefs  fome  organs  of 
fenfe,  to  be  nourifhed  by  honey,  and  to  have  the 
power  of  generation  like  infedts,  and  have  thence 
been  announced  amongfl  the  animal  kingdom  in 
Sedt.  XIII.  and  to  thefe  mutl  be  added  the  buds 
and  bulbs  which  conflitute  the  viviparous  off- 
ing 
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Ipring  of  vegetation.  The  former  I fuppofe  to  be 
beholden  to  a tingle  living  filament  for  their 
feminal  or  amatorial  procreation ; and  the  latter 
to  the  fame  caule  for  their  lateral  or  branching 
generation,  which  they  pofTefs  in  common  with 
the  polypus,  tasnia,  and  volvox  ; and  the  timpli- 
city  of  which  is  an  argument  in  favour  of  the 
fimilarity  of  its  caufe. 

Linnasus  fuppofes,  in  the  Introdudtion  to,  his 
Natural  Orders,  that  very  few  vegetables  were  at 
firii;  created,  and  that  their  numbers  were  in- 
creafed  by  their  intermarriages,  and  adds,  iuadent 
hsc  Creatoris  leges  a fimplicibus  ad  compofita. 
Many  other  changes  feem  to  have  arifen  in  them 
by  their  perpetual  contefl  for  light  and  air  above 
ground,  and  for  food  or  moiflure  beneath  the  foil. 
As  noted  hi  Botanic  Garden,  Part  II.  Note  on 
Cufcuta.  Other  changes  of  vegetables  from  cli- 
mate, or  other  caufes,  are  remarked  in  the  Note 
on  Curcuma  in  the  fame  work.  From  thefe  one 
might  be  led  to  imagine,  that  each  plant  at  firft 
confifted  of  a fingle  bulb  or  flower  to  each  root, 
as  the  gentian  cl  la  and  daify  ; and  that  in  the  con- 
tefl; for  air  and  light  new  buds  grew  on  the  old 
decaying  flower  ftcm,  fhooting  down  their  elon- 
gated roots  to  the  ground,  and  that  in  procefs  of 
ages  tall  trees  were  thus  formed,  and  an  individual 
bulb  became  a fwarm  of  vegetables.  Other  plants, 
which  in  this  contefl  for  light  and  air  were  too 
Hendcr  to  rife  by  their  own  flrength,  learned  by 
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degrees  to  adhere  to  their  neighbours,  either  by 
putting  forth  roots  like  the  ivy,  or  by  tendrils  like 
the  vine,  or  by  fpiral  contortions  like  the  honey- 
suckle; or  by  growing  upon  them  like  the 
mifleto,  and  taking  nourifhment  from  their 
barks;  or  by  only  lodging  or  adhering  on  them, 
and  deriving  nourifhment  from  the  air,  as  til* 
landfia. 

Shall  we  then  fay  that  the  vegetable  living 
filament  was  originally  different  from  that  pf 
each  tribe  of  animals  above  defcribed  ? And  that 
the  productive  living  filament  of  each  of  thofe 
tribes  was  different  originally  from  the  other  ? 
Or,  as  the  earth  and  ocean  were  probably  peopled 
with  vegetable  productions  long  before  the  exig- 
ence of  animals ; and  many  families'  of  thefe  ani- 
mals long  before  other  families  of  them,  fhall  we 
conjecture  that  one  and  the  fame  kind  of  living 
filaments  is  and  has  been  the  caufe  of  all  organic 
life  ? 

If  this  gradual  production  of  the  fpecies  and 
genera  of  animals  be  affented  to,  a contrary  cir- 
cumflance  may  be  fuppofed  to  have  occurred, 
namely,  that  lome  kinds  by  the  great  changes  of 
the  elements  may  have  been  deflroyed.  This 
idea  is  fhewn  to  our  fenles  by  contemplating  the 
petrifactions  of  fhells,  and  of  vegetables,  which 
may  be  faid,  like  bulls  and  medals,  to  record  the 
hiftory  of  remote  times.  Of  the  myriads  of 
belemnites,  cornua  ammonis,  and  numerous 
3 other 
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other  petrified  fhells,  which  are  found  in  the 
maffes  of  limeltone,  which  have  been  produced 
by  them,  none  no\r  are  ever  found  in  our  feas, 
or  in  the  feas  of  other  parts  of  the  world,  accord- 
ing to  the  obfervations  of  many  naturalifts. 
Some  of  whom  have  imagined,  that  molt  of  the 
inhabitants  of  the  fea  and  earth  of  very  remote 
times  are  now  extinCt ; as  they  fcarcely  admit, 
that  a tingle  foffil  Ihell  bears  a ItriCt  limilitude  to 
any  recent  ones,  and  that  the  vegetable  impref- 
fions  or  petrifactions  found  in  iron-ores,  clav,  or 
fandflone,  of  which  there  are  many  of  the  fern 
kind,  are  not  limilar  to  any  plants  of  this  country, 
nor  accurately  correfpond  with  thofe  of  other 
climates,  which  is  an  argument  countenancing 
the  changes  in  the  forms,  both  of  animals  and 
vegetables,  during  the  progreflive  ftruCture  of  the 
globe,  which  we  inhabit.  See  Townfon’s  Philof. 
of  Mineralogy,  p.  1 1 0. 

This  idea  of  the  gradual  formation  and  im- 
provement of  the  animal  world  accords  with  the 
oblervations  of  fome  modern  philofophers,  -who 
have  fuppofed  that  the  continent  of  America  has 
been  raifed  out  of  thfc  ocean  at  a. later  period  of 
lime  than  the  other  three  quarters  of  the  globe, 
which  they  deduce  from  the  greater  comparative 
heights  of  its  mountains,  and  the  confequent 
greater  coldnefs  of  its  reipeCtive  climates,  and 
from  the  lefs  lize  and  ftrength  of  its  animals,  as 
the  tygers  and  allegators  compared  with  thofe  of 
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Alia  01  Afiica.  And.  laftly,  frorn  the  lefs  progrels 
in  the  improvements  of  the  mind  of  its  inhabi- 
tants in  refpedl  to  voluntary  exertions, 

. This  idea  of  the  gradual  formation  and  im- 
provement of  the  animal  world  feems  not  to  have 
been  unknown  to  the  ancient  philofophcrs.  Plato 
having  probably  obfervcd  the  reciprocal  genera- 
tion of  inferior  animals,  as  fnails  and  worms,  was 
of  opinion,  that  mankind  with  all  other  animals 
were  originally  hermaphrodites  during  the  in- 
fancy of  the  world,  and  were  in  procefs  of  time 
feparated  into  male  and  female.  The  breads  and 
teats  of  all  male  quadrupeds,  to  which  no  ufe  can 
be  now  affigned,  adds  perhaps  fome  fhadow  of 
probability  to  this  opinion.  Linnseus  excepts  the 
horfe  from  the  male  quadrupeds,  who  have  teats; 
which  might  have  fhewn  the  earlier  origin  of 
his  exiftence ; but  Mr.  J.  Hunter  afferts,  that  he 
has  difcovered  the  veftiges  of  them  on  his  fheath, 
and  has  at  the  fame  time  enriched  natural  hiftory 
with  a very  curious  fa6t  concerning  the  male 
pigeon  ; at  the  time  of  hatching  the  eggs  both 
the  male  and  female  pigeon  undergo  a great 
change  in  their  crops ; which  thicken  and  be- 
come corrugated,  and  fecrete  a kind  of  milky 
fluid,  which  coagulates,  and  with  which  alone 
they  for  a few  days  feed  their  young,  and  after- 
wards feed  them  with  this  coagulated  fluid  mixed 

with  other  food.  How  this  refembles  the  breads 

« 

of  female  quadrupeds  after  the  produdion  of 

their 
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their  young  ! and  how  extraordinary,  that  the 
male  fhould  at  this  time  give  milk  as  well  as  the 
female  ! See  Botanic  Garden,  Part  II.  Note  on 
Curcuma. 

The  late  Mr.  David  Hume,  in  his  potlhumous 
works,  places  the  powers  of  generation  much 
above  thofe  of  our  boafled  reafon ; and  adds, 
that  reafon  can  only  make  a machine,  as  a clock 
or  a fhip,  but  the  power  of  generation  makes  the 
maker  of  the  machine ; and  probably  from  hav- 
ing obferved,  that  the  greateft  part  of  the  earth 
has  been  formed  out  of  organic  recrements ; as 
the  immenfe  beds  of  limeltone,  chalk,  marble, 
from  the  fhells  of  fifh ; and  the  extenlive  pro- 
vinces of  clay,  fandftone,  ironftone,  coals,  from 
decompofed  vegetables  ; all  which  have  been  firft 
produced  by  generation,  or  by  the  fecretions  of 
organic  life ; he  concludes  that  the  world  itfelf 
might  have  been  generated,  rather  than  created  ; 
that  is,  it  might  have  been  gradually  produced 
from  very  fmall  beginnings,  increaling  by  the 
activity  of  its  inherent  principles,  rather  than  by  a 
fudden  evolution  of  4he  whole  by  the  Almighty 
fiat. — What  a magnificent  idea  of  the  infinite 
power  of  the  the  Great  ARcnrTECT  ! The 
Cause  op  Causes  ! Parent  of  Parents  ! Ens 
Entium  ! 

For  if  we  may  compare  infinities,  it  would  feem 
to  require  a greater  infinity  of  power  to  caufe  the 
caules  of  effedts,  than  to  caufe  the  effedts  them- 
felves.  This  idea  is  analogous  to  the  improving 
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excellence  obfervable  in  every  part  of  the  crea- 
tion ; fach  as  in  the  progreffive  increafe  of  the 
folid  or  habitable  parts  of  the  earth  front 'water  ; 
and  in  the  progreffive  increafe  of  the  wifdom 
and  happinefs  of  its  inhabitants;  and  is  con- 
fonant  to  the  idea  of  our  prefent  fltuation  be- 
ing a ftate  of  probation,  which  by  our  exertions 
we  may  improve,  and  are  confequently  refponfible 
for  our  addons. 

V.  l.  The  efficient  caufe  of  the  various  colours 
of  the  eggs  of  birds,  and  of  the  hair  and  feathers 
of  animals,  is  a fubjeCt  fo  curious,  that  I ffiall 
beg  to  introduce  it  in  this  place.  The  colours  of 
many,  animals  feem  adapted  to  their  purpofes  of 
concealing  themfelves  either  to  avoid  danger,  or 
to  fpring  upon  their  prey.  Thus  the  fnake  and 
wild  cat,  and  leopard,  are  fo  coloured  as  to  re- 
ferable dark  leaves  and  their  lighter  interftices; 

• birds  referable  the  colour  of  the  brown  ground, 
or  the  green  hedges,  which  they  frequent ; and 
moths  and  butterflies  are  coloured  like  the  flowers 
which  they  rob  of  their  honey.  Many  inflances 
are  mentioned  of  this  kind  in  Botanic  Garden, 
Part  II.  Note  on  Rubin. 

Thefe  colours  have,  however,  in  fome  inffimees 
another  ufe,  as  the  black  diverging  area  from  the 
eyes  of  the  fwan  ; which,  as  his  eyes  are  placed 
lefs  prominent  than  thole  of  other  birds,  for  the 
convenience  of  putting  down  his  head  under 
water,  prevents  the  rays  of  light  from  being  re- 
flected into  his  eye,  and  thus  dazzling  his  light, 

both 
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both  in  air  and  beneath  the  water;  which  mutt 
have  happened,  if  that  furface  had  been  white 
like  the  reft  of  his  feathers. 

There  is  a ft  ill  more  wonderful  thing  concern- 
ing thele  colours  adapted  to  the  purpofe  of  con- 
cealment ; which  is,  that  the  eggs  of  birds  are  fo 
coloured  as  to  referable  the  colour  of  the  adjacent 
objects  and  their  'interdicts.  The  eggs  of  hedge- 
birds  are  greenifh  with  dark  fpots  ; thofe  of  crows 
and  magpies,  which  are  feen  from  beneath  through 
wicker  nefts,  are  white  with1  dark  fpots j and  thofe 
of  larks  and  partridges  are  ruflet  or  brown,  like 
their  nefts  or  fttuations. 

A thing  ftill  more  aftonifhing  is,  that  many 
animals  in  countries  covered  with  fnow  become 
white  in  winter,  and  are  laid  to  change  their 
colour  again  in.  the  warmer  months,  as  bears, 
hares,  and  partridges.  Our  domefticated  animals 
lofe  their  natural  colours,  and  break  into  great 
variety,  as  horfes,  dogs,  pigeons.  The  final  caufe 
of  thefe  colours  is  eafily  underftood,  as  they  ferve 
fome  purpofes  of  the  animal,  but  the  efficient 
caufe  would  feem  almoft  beyond  conjecture. 

Fir  ft,  the  choroid  coat  of  the  eye,  on  which 
the  femitranfparent  retina  is  expanded,  is  of  dif- 
ferent Colour  in  different  animals;  in  thofe 
which  feed  on  grafs  it  is  green  ; from  hence  there 
would  appear  fome  connexion  between  the  colour 
of  the  choroid  coat  and  of  that  conflantly  painted 
on  the  retina  by  the  green  grafs.  Now,  when 

the 
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the  ground  becomes  covered  with  fnow,  it  would 
feem,  that  that  adion  of  the  retina,  which  is 
called  whitenefs,  being  confiantly  excited  in  the 
eye,  may  be  gradually  imitated  by  the  extremities 
ol  the  nerves  of  touch,  or  rete  mucofum  of  the 
fkm.  And  if  it  be  fuppofed,  that  the  adfion  of 
the  ictina  in  producing  the  perception  of  any 
colour  confifis  in  fo  difpofing  its  own  fibres  or 
fui face,  as  to  refled  thole  coloured  rays  only,  and 
tranfmit  the  others  like  foap-bubbles ; then  that 
pait  of  the  retina,  which  gives  us  the  perception 
of  fnow,  mull  at  that  time  be  white ; and  that 
which  gives  us  the  perception  of  grafs,  mull  be 
green. 

Then  if  by  the  laws  of  imitation,  as  explained 
in  Sedion  XII.  33.  and  XXXIX.  6.  the  extremi- 
ties of  the  nerves  of  touch  in  the  rete  mucofum 
be  induced  into  fimilar  adion,  the  Ikin  or  fea- 
thers, or  hair,  may  in  like  manner  fo  difpofe  their 
extreme  fibres,  as  to  refled  white ; for  it  is  evi- 
dent, that  all  thefe  parts  were  originally  obedient 
to  irritative  motions  during  their  growth,  and 
probably  continue  to  be  fo ; that  thofe  irritative 
motions  are  not  liable  in  a healthy  fiate  to  be 
fucceeded  by  fenfation ; which  however  is  no 
uncommon  thing  in  their  difeafed  fiate,  or  in 
their  infant  fiate,  as  in  plica  polonica,  and  in 
very  young  pen-feathers,  which  are  fiill  full  of 
blood. 

It  was  fliewn  in  Sedion  XV.  on  the  Produdion 

of 
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of  Ideas,  that  the  moving  organ  of  fenfe  in  fome 
circumftances  refembled  the  objeCt  which  pro- 
duced that  motion.  Hence  it  may  be  conceived, 
that  the  rete  mucofum,  which  is  the  extremity  of 
the  nerves  of  touch,  may  by  imitating  the  mo- 
tions of  the  retina  become  coloured.  And  thus, 
like  the  fable  of  the  chameleon,  all  animals  may 
poflefs  a tendency  to  be  coloured  fomewhat  like 
the  colours  they  molt  frequently  infpeCt,  and 
finally,  that  colours  may  be  thus  given  to  the  egg- 
fhell  by  the  imagination  of  the  female  parent; 
which  fliell  is  previoufly  a mucous  membrane, 
indued  with  irritability,  without  which  it  could 
not  circulate  its.  fluids,  and  increale  in  its  bulk. 
Nor  is  this  more  wonderful  than  that  a Angle 
idea  of  imagination  ihould  in  an  infant  colour 
the  whole  furface  of  the  body  of  a bright  fcarlet, 
as  in  the  blufh  of  fliame,  though  by  a very  dif- 
feient  piocefs.  In  this  intricate  fubjeCt  nothing 
but  loofe  analogical  conjectures  can  be  had, 
which  may  however  lead  to  future  difcoveries; 
but  certain  it  is  that  both  the  change  of  the 
colour  of  animals  to  white  in  the  winters  of  l'nowy 
countries,  and  the  fpots  on  birds  eggs,  mufl  have 
fome  efficient  caufe ; flnee  the  uniformity  of 
their  production  fhews  it  cannot  arife  from  a 
foituitous  concurrence  of  circumftances  ; and 
how  is  this  efficient  caufe  to  be  detected,  or  ex- 
plained, but  from  its  analogy  to  other  animal 
faCts  ? 
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2.  The  nutriment  fupplied  by  the  female  parent 
in  viviparous  animals  to  their  young  progeny  may 
be  divided  into  three  kinds,  correfponding  with 
the  age  of  the  new  creature.  1 . The  nutriment 
contained  in  the  ovum  as  previoufly  prepared  for 
the  embryon  in  the  ovary.  2.  The  liquor  amnii 
prepared  for  the  fetus  in  the  uterus,  and  in  which 
it  fwims;  and  laftly,  the  milk  prepared  in  the 
pectoral  glands  for  the  new-born  child.  There  is 
reafon  to  conclude  that  variety  of  changes  may 
be  produced  in  the  new  animal  from  all  thefe 
fources  of  nutriment,  but  particularly  from  the 
fir  ft  of  them. 

/ ' 

The  organs  of  digeftion  and  of  fanguification 
in  adults,  and  aflerWards  thofe  of  fecretion,  pre- 
pare or  feparale  the  particles  proper  for  nourifh- 
inent  from  other  combinations  of  matter,  or  re- 
combine them  into  new  kinds  of  matter,  proper 
to  excite  into  adtion  the  filaments,  which  abforb 
or  attradt  them  by  animal  appetency.  In  this 
procefs  we  rauft  attend  not  only  to  the  adlion  of 
the  living  filament  which  receives  a nutritive  par- 
ticle to  its  bofom,  but  alfo  to  the  kind  of  particle, 
in  refpedt  to  form,  or  fize,  or  colour,  or  hardnefs, 
which  is  thus  previoufly  prepared  for  it  by  di- 
geflion,  fanguification,  and  fecretion.  Now  as 
the  firft  filament  of  entity  cannot  be  furnifhed 
with  the  preparative  organs  above  mentioned,  the 
nutritive  particles,  which  are  at  firft  to  be  received 
by  it,  are  prepared  by  the  mother ; and  depofited 
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in  the  ovum  ready  for  its  reception.  Thefe  nutri- 
tive particles  muft  be  fuppofed  to  differ  in  fome 
refpects,  when  thus  prepared  by  different  animals. 
They  may  differ  in  fize,  lolidify,  colour,  and 
form  ; and  yet  may  be  fufficiently  congenial  to 
the  living  filament,  to  which  they  are  applied,  as 
to  excite  its  activity  by  their  ftimulus,  and  its 
animal  appetency  to  receive  them,  and  to  combine 
them  with  itlelf  into  organization. 

By  this  firit  nutriment  thus  prepared  for  the 
embryon  is  not  meant  the  liquor  amnii,  which  is 
produced  afterwards,  nor  the  larger  exterior  pails 
of  the  white  of  the  egg  ; but  the  fluid  prepared, 
I fuppofe,  in  the  ovary  of  viviparous  animals,  and 
that  which  immediately  furrounds  the  cicatricula 
of  an  impregnated  egg,  and  is  vifible  to  the  eye 
in  a boiled  one. 

Now  thefe  ultimate  particles  of  animal  matter 
prepared  by  the  glands  of  the  mother  may  be 
luppofed  to  refemble  the  fimilar  ultimate  parti- 
cles, which  were  prepared  for  her  own  nourifh- 
ment ; that  is,  to  the  ultimate  particles  of  which 
her  own  organization  confifis.  And  that  hence 
when  thefe  become  combined  with  a new  em- 
bi  yon,  which  in  its  early  ftate  is  not  furnifhed 
with  ftomach,  or  glands,  to  alter  them  ; that 

new  embryon  will  bear  fome  refemblance  to  the 
mother. 

Tins  feems  to  be  the  origin  of  the  compound 
forms  of  mules,  which  evidently  partake  of  both 

parents, 


254- 


GENERATION.  Sect.  XXXIX.  5.  *. 

parents,  but  principally  of  the  male  parent.  In 
this  production  of  chimeras  the  ancients  feem  to 
have  indulged  their  fancies,  whence  the  fphinxes, 
griffins,  dragons,  centaurs,  and  minotaurs,  which 
are  vanifhed  from  modern  credulity. 

It  would  feem,  that  in  thefe  unnatural  conjunc- 
tions, when  the  nutriment  depofited  by  the  female 
was  fo  ill  adapted  to  ftimulate  the  living  filament 
derived  from  the  male  into  aCtion,  and  to  be  re- 
ceived, or  embraced  by  it,  and  combined  with  it 
into  organization,  as  not  to  produce  the  organs 
neceffiary  to  life,  as  the  brain,  or  heart,  or  fto- 
mach,  that  no  mule  was  produced.  Where  all 
the  parts  neceffiary  to  life  in  thefe  compound 
animals  were  formed  fufficiently  perfeCt,  except 
the  parts  of  generation,  thofe  animals  were  pro- 
duced which  are  now  called  mules. 

The  formation  of  the  organs  of  fexual  genera- 
tion, in  contradiftinCtion  to  that  by  lateral  buds, 
in  vegetables,  and  in  fome  animals,  as  the  poly- 
pus, the  tenia,  and  the  volvox,  feems  the  chef 
d’ceuvre,  the  mafter-piece  of  nature ; as  appears 
from  many  flying  infects,  as  in  moths  and  butter- 
flies, who  feem  to’;  undergo  a general  change  of 
their  forms  folely  for  the  purpofe  of  fexual  repro- 
duction, and  in  all  other  animals  this  organ  is 
not  complete  till  the  maturity  of  the  creature. 
Whence^  it  happens  that,  in  the  copulation  of 
animals  of  different  fpecies,  the  parts  neceffiary  to 
life  are  frequently  completely  formed ; but  thole 
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for  the  purpofe  of  generation  are  defe&ive,  as  re- 
quiring a nicer  organization  ; or  more  exadt  coin- 
cidence of  the  particles  of  nutriment  to  the  irri- 
tabilities or  appetencies  of  the  original  living  fila- 
ment. Whereas  thofe  mules,  where  all  the  parts 
could  be  perfectly  formed,  may  have  been  pro- 
duced in  early  periods  of  time,  and  may  have 
added  to  the  numbers  of  our  various  fpecies  of 
animals,  as  before  obferved. 

As  this  production  of  mules  is.  a conftant  effeCt 
from  the  conjunction  of  different  fpecies  of  ani- 
mals, thofe  between  the  horfe  and  the  female  afs 
always  refembling  the  horfe  more  than  the  afs ; 
and  thofe,  on  the  contrary,  between  the  male  afs 
and  the  mare,  always  refembling  the  afs  more 
than  the  mare ; it  cannot  be  afcribed  to  the  ima- 
gination of  the  male  animal  which  cannot  be  fup- 
pofed  to  operate  fo  uniformly ; but  to  the  form 
of  the  firft  nutritive  particles,  and  to  tliqir  pecu- 
liar ftimulus  exciting  the  living  filament  to  feleCt 
and  combine  them  with  itfelf.  There  is  a fimilar 
uniformity  of  effeCt  in  refpeCt  to  the  colour  of 
tne  progeny  produced  between  a white  man,  and 
a black  woman,  which,  if  I am  well  informed,  is 
always  of  the  mulatto  kind,  ora  mixture  of  the 
two;  which  may  perhaps  be  imputed  to  the  pe- 
culiar form  of  the  particles  of  nutriment  fupplied 
to  the  ernbryon  by  the  mother  at  the  early  period 
o and  their  peculiar  ftimulus  •’ as 

this  effed,  like  that  of  the  mule  progeny  above 
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treated  of,  is  uniform  and  confident,  and  cannot 
therefore  be  afcribed  to  the  imagination  of  either 
of  the  parents. 

Dr.  Thunberg  obferves,  in  his  Journey  to  the 
Cape  of  Good  Hope,  that  there  are  fotne  families, 
which  have  defeended  from  blacks  in  the  female 
line  for  three  generations.  The  fird  generation 
proceeding  from  an  European,  who  married  a 
tawny  Have,  remains  tawny,  but  approaches  to  a 
white  complexion  ; but  the  children  of  the  third 
generation,  mixed  with  Europeans,  become  quite 
white,  and  are  often  remarkably  beautiful.  Vol.  i. 

p.  112. 

When  the  embryon  has  produced  a placenta, 
and  furnifhed  itfelf  ^vith  veffels  for  feledtion  of 
nutritious  particles,  and  for  oxygenation  of  them, 
no  great  change  in  its  form  or  colour  is  likely  to 
be  produced  by  the  particles  of  l'udenance  it  now- 
takes  from  the  duid,  in  which  it  isimmerfed; 

• 

becaufe  it  has  now  acquired  organs  to  alter  or 
new  combine  them.  Hence  it  continues  to  grow 
whether  this  fluid,  in  which  it  fwims,  be  formed 
by  the  uterus  or  by  any  other  cavity  of  the  body, 
as  in  extra-uterine  gedation  ; and  which  would 
feem  to  be  produced  by  the  dimulus  yf  the  fetus 
on  the  ddes  of  the  cavity,  where  it  is  found,  as 
mentioned  before.  And  thirdly,  there  is  dill  lefs 
reafon  to  expert  any  unnatural  change  to  happen 
to  the  child  after  its  birth  from  the  difference  of 
the  milk  it  now  takes  ; becaufe  it  has  acquired 

a domach, 


Sect.  XXXIX.  5- 2.  GENERATION.'  257 

a ftomach,  and  lungs,  and  glands,  of  fufficient 
power  to  decompofe  and  recombine  the  milk ; 
and  thus  to  prepare  from  it  .the  various  kinds  of 
nutritious  particles,  which  the  appetencies  of  the 
various  fibrils  or  nerves  may  require. 

From  all  this  reafoning  I would  conclude, 
that  though  the  imagination  of  the  female  may 
be  fuppofed  to  affect  the  embryon  by  producing 
a difference  in  its  early  nutriment ; yet  that  no 
fuch  power  can  affect  it  after  it  has  obtained  a 
placenta,  and  other  organs  ; which  may  felect  or 
change  the  food,  which  is  prefented  to  it  either  in 
the  liquor  amnii,  or  in  the  milk.  Now  as  the 
eggs  in  pullets,  like  the  feeds  in  vegetables,  are 
produced  gradually,  long  before  they  are  impreg- 
nated, it  does  not  appear  how  any  fudden  effect 
of  imagination  of  the  mother  at  the  time  of  im- 
pregnation can  produce  any  confiderable  change 
in  the  nutriment  already  thus  laid  up  for  the  ex- 
pelled or  defired  embryon.  And  that  hence  any* 
changes  of  the  embryon,  except  thofe  uniform 
ones  in  the  production  of  mules  and  mulattoes, 
more  probably  depend  on  the  imagination  of  the 
male  .parent.  At  the  fame  time  it  feems  manifeft, 
that  thofe  monflrous  births,  which  confift  in 
fome  deficiencies  only,  or  fome  redundancies  of 
parts,  originate  from  the  deficiency  or  redun- 
dance of  the  firft  nutriment  prepared  in  the 
ovary,  or  in  the  part  of  the  egg  immediately  fur- 
rounding the  cicatricula,  as  deferibed  above ; 
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and  which  continues  fome  time  to  excite  the  firft 
living  filament  into  aCtion,  after  the  fim pie  ani- 
mal is  completed  ; or  ceafes  to  excite  it,  before 
the  complete  form  is  accomplifhcd.  The  for- 
mer of  tliefe  circutn fiances  is  evinced  by  the  eggs 
with  double  yolks,  which-  frequently  happen  to 
our  domeflicated  poultry,  and  which,  I believe, 
are  fo  formed  before  impregnation,  but  which 
would  be  well  worth  attending  to,  both  before 
and  after  impregnation  ; as  it  is  probable,  fome- 
thing  valuable  on  this  fubjeCt  might  be  learnt 
from  them.  The  latter  cireumftance,  or  that  of 
deficiency  of  original  nutriment,  may  be  deduced 
from  reverfe  analogy. 

There  are,  however,  other  kinds  of  monftrous 
births,  which  neither  depend  on  deficiency  ‘of 
parts,  or  fupernumerary  ones  ; nor  are  owing  to 
the  conjunction  of  animals  of  different  fpecies  ; 
but  which  appear  to  be  new  conformations,  or 
new  dilpofitions  of  parts  in  refpeCt  to  each  other, 
and  which,  like  the  variation  of  colours  and  forms 
of  our  domeflicated  animals,  and  probably  the 
■ lexual  parts  of  all  animals,  may  depend  on  the 
imagination  of  the  male  parent,  which  we  now 
come  to  confider. 

VI.  1.  The  nice  aCtions  of  the  extremities  of 
our  various  elands  -are. exhibited  in  their  various 

* O 

productions,  which  are  believed  to  be  made  by 
the  gland*  and  not  previbufiy  to  exit!  as  fuch  in 
the  blood.  Thus  the  glands,  which  confiitute 
1 the  liver,  make  bile  ; thofc  of  the  ftomach  make 
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gaftric  acid  ; thofe  beneath  the  jaw,  faliva  ; thole 
of  the  ears,  ear-wax  ; and  the  like.  Every  kind 
of  gland  muft  poflels  a peculiar  liiitability,  and 
probably  a fenfibility,  at  the  early  hate  of  its  ex- 
iftence  ; and  muft  be  furniftied  with  a nerve  of 
fenfe,  or  of  motion,  to  perceive,  and  to  felecf , 
. and  to  combine  the  particles,  which  compote  the 
fluid  it  fecretes.  And  this  nerve  of  fenfe  which 
perceives  the  different  articles  which  compote  the 
blood,  muft  at  lead  be  conceived  to  be  as  fine 
and  lubtile  an  organ,  as  the  optic  or  auditory 
nerve,  which  perceives  light  or  found.  See  Sedl. 


XIV.  9. 

But  in  nothing  is  this  nice  adlion  of  the  ex- 
tremities of  the  blood- veflels  fo  wonderful,  as  in 
the  production  of  contagious  matter.  A fmall 
drop  of  variolous  contagion  diffufed  in  the  blood, 
or  perhaps  only  by  being  infeited  beneath  the 
cuticle,  after  a time,  (as  about  a quarter  of  a lu- 
nation,) excites  the  extreme  veflels  of  the  fkin 
into  certain  motions,  which  produce  a fimilar 
contagious  material,  filling  with  it  a thoufand 
puftules.  So  that  by  irritation,  or  by  fenfation 
in  confequence  of  irritation,  or  by  aflociation  of 
motions,  a material  is  formed  by  the  extremities 
of  certain  cutaneous  veflels,  exadtly  fimilar  to  the 
ftimulating  material,  which  caufed  the  irritation, 
or  confequcnt  fenfation,  or  aflociation. 

Many  glands  of  the  body  have  their  motions, 
and  in  confequence  their  fecreted  fluids,  aftedlcd 
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by  pleafurable  or  painful  ideas,  flnce  they  are  in 
many  inftanccs  influenced  by  fenfitive  aflocia- 
tions,  as  well  as  by  the  irritations  of  the  particles 
of  the  pafling  blood.  Thus  the  idea  of  meat,  ex- 
cited in  the  minds  of  hungry  dogs,  by  their  fenfe 
of  vilion,  or  of  fmell,  incrcafes  the  difcharge  of 
faliva,  both  in  quantity  and  vifcidity ; as  is  feen 
in  its  hanging  down  in  threads  from  their  mouths, 
as  they  Hand  round  a dinner-table.  The  fenfa- 
tions  of  pleafure,  or  of  pain,  of  peculiar  kinds, 
excite  in  the  fame  manner  a great  difcharge  of 
tears  ; which  appear  alfo  to  be  more  faline  at  the 
time  of  their  fecretion,  from  their  inflaming  the 
eyes  and  eye-lids.  The  palenefs  from  fear,  and 
the  blufh  of  fhame,  and  of  joy,  are  other  inftan- 
ces  of  the  eflfedds  of  painful  or  pleafurable  fenfa- 
tions,  on  the  extremities  of  the  arterial  fyflem. 

It  is  probable,  that  the  pleafurable  fenfation 
excited  in  the  ftomach  by  food,  as  well  as  its  ir- 
ritation, contributes  to  excite  into  addion  the 
gaflric  glands,  and  to  produce  a greater  fecretion 
of  their  fluids.  The  fame  probably  occurs  in  the 
fecretion  of  bile ; that  is,  that  the  pleafurable 
fenfation  excited  in  the  flomach,  afFedds  this  fe- 
cretion by  fenfitive  aflociation,  as  well  as  by  ir- 
ritative aflbeiation. 

And  laftly  it  would  feem,  that  all  the  glands  in 
the  body  have  their  fecreted  fluids  affedded,  in 
quantity  and  quality,  by  the  pleafurable  or  pain- 
ful fenfations,  which  produce  or  accompany 
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thofe  fecretions.  And  that  the  pleafurable  fen- 
fations  arifing  from  thefe  fecretions  may  confti- 
tute  the  unnamed  pleasure  of  exiftence,  which  is 
contrary  to  what  is  meant  by  taedium  vita;,  or  en- 
nui ; and  by  which  we  lometimes  feel  ourfelves 
happy,  without  being  able  to  afcribe  it  to  any 
mental  caufe,  as  after  an  agreeable  meal,  or  in 
the  beginning  of  intoxication. 

Now  it  would  appear,  -that  no  fecretion  or  ex- 
cretion of  fluid  is  attended  with  fo  much  agree- 
able fenfation,  as  that  of  the  femen ; and  it  would 
thence  follow,  that  the  glands,  which  perform 
this  fecretion,  are  more  likely  to  be  much  affedl- 
ed  by  their  catenations  with  pleafurable  fenfa- 
tions.  This  circumtlance  is  certain,  that  much 
more  of  this  fluid  is  produced  in  a given  time, 
when  the  object  of  its  exclufion  is  agreeable  to 
the  mind. 

2.  A forcible  argument,  which  thews  the  ne~ 
ceflity  of  pleafurable  fenfation  to  copulation,  is, 
that  the  adt  cannot  be  performed  without  it ; it 
is  eafily  interrupted  by  the  pain  of  fear  or  bafh- 
fulnefs ; and  no  efforts  of  volition  or  of  irrita- 
tion can  effedt  this  procefs,  except  fuch  as  induce 
pleafurable  ideas  or  fenfations.  See  Sedt.  XXXIII, 
1.  1. 

A curious  analogical  circum fiance  attending 
hermaphrodite  infedts,  as  fnails  and  worms,  flill 
further  illuftrates  this  theory  ; if  the  fnail  or 
worm  could  have  impregnated  itfelf,  there  might 
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have  been  a faving  of  a large  male  apparatus;  but 
as  this  is  not  fo  ordered  by  nature,  but  each  fnail 
and  worm  reciprocally  receives  and  gives  impreg- 
nation, it  appears,  that  a pleafurable  excitation 
feems  alfo  to  have  been  required. 

This  wonderful  circum fiance  of  many  infedfs 
being  hermaphrodites,  and  at  the  fame  time 
not  having  power  to  impregnate  themfelves,  is 
attended  to  by  Dr.  Lifter,  in  his  Exercitationes 
Anatom,  de  Limacibus,  p.  145  ; who,  amongft 
many  other  final  caufes,  which  he  adduces  to  ac- 
count for  it,  adds,  tit  tam  triftibus  et  frigidis  ani- 
malibus  majori  cum  voluptate  perficiatur  venus. 

There  is,  however,  another  final  caufe,  to  which 
this  circumfiance  may  be  imputed ; it  was  obferv- 
ed  above,  that  vegetable  buds  and  bulbs,  which 
are  produced  without  a mother,  are  always  exadt 
refemblances  of  their  parent ; as  appears  in  graft- 
ing fruit-trees,  and  in  the  flower  buds  of  the 
dioiceous  plants,  which  are  always  of  the  fame 
fex  on  the  fame  tree ; hence  thofe  hermaphrodite 
infedls,  if  they  could  have  produced  young  with- 
out a mother,  would  not  have  been  capable  of 
that  change  or  improvement,  which  is  feen  in 
all  other  animals,  and  in  thofe  vegetables,  which 
are  procreated  by  the  male  embryon  received  and 
nourifhed  by  the  female.  And  it  is  hence  pro- 
bable, that  if  vegetables,  could  only  have  been 
produced  by  buds  and  bulbs,  and  not  by  fexual 
generation,  that  there  would  not  at  this  time 
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have  exilted  one  thoufandth  part  of  then  piefent 
number  of  Species;  which  have  probably  been 
originally  mule-productions  ; 1101  could  any  kind 
of  improvement  or  change  have  happened  to 
them,  except  by  the  difference  of  foil  or  climate. 

3.  I conclude,  that  the  imagination  of  the  male 
at  the  time  of  copulation,  or  at  the  time  of  the 
fecretion  of  the  femen,  may  lo  aftedt  this  fecre- 
tion  by  irritative  or  fenfitive  affociation,  as  de- 
fcribed  in  No.  V.  1.  of  this  fedtion,  as  to  caufe 
the  production  of  fimilarity  of  form  and  of  fea- 
tures, with  the  diftindtion  of  lex ; as  the  motions 
of  the  duffel  of  the  turner  imitate  or  correfpond 
with  thofe  of  the  ideas  of  the  artifl.  It  is  not 
here  to  be  underdo od,  that  the  firft  living  fibre, 
which  is  to  form  an  animal,  is  'produced  with 
any  fimilarity  of  form  to  the  future  animal ; but 
with  propensities,  or  appetences,  which  Shall  pro- 
duce by  accretion  of  parts  the  fimilarity  of  form, 
feature,  or  fex,  corresponding  to  the  imagina- 
tion of  the  father. 

Our  ideas  are  movements  of  the  nerves  of  fenfe, 
as  of  the  optic  nerve  in  recolledfing  vifible  ideas, 
fuppofe  of  a triangular  piece  of  ivory.  The  fine 
moving  fibres  of  the  retina  adt  in  a manner  to 
which  I give  the  name  of  white  ; and  this  action 
is  confined  to  a defined  part  of  it ; to  which  fi- 
gure I give  the  name  of  triangle.  And  it  is  a 
preceding  pleafurable  fenfation  exifting  in  my 
mind,  which  occafions  me  to  produce  this  par- 
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ticular  motion  of  the  retina,  when  no  triangle  is 
prefent.  Now  it  is  probable,  that  the  acting 
fibres  of  the  ultimate  terminations  of  the  fecret- 
ing  apertures  of.  the  vcflels  of  the  teftes,  are  as 
fine  as  thofe  of  the  retina  ; and  that  they  are 
liable  to  be  thrown  into  that  peculiar  adtion, 
which  marks  the  fex  of  the  fecreted  embryon,  by 
fympathy  with  the  pleafurable  motions  of  the 
nerves  of  vifion  or  of  touch  ; that  is,  with  certain 
ideas  of  imagination.  From  hence  it  would  ap- 
pear, that  the  world  has  long  been  miftaken  in 
afcribing  great  power  to  the  imagination  of  the  fe- 
male, whereas  from  t^iis  account  of  it,  the  real 
power  of  imagination,  in  the  adt  of  generation, 
belongs  folely  to  the  male.  See  Sedt.  XII.  3.  3. 

It  may  be  objected  to  this  theory,  that  a man 
may  be  fuppofed  to  have  in  his  mind,  the  idea  of 
the  form  and  features  of  the  female,  rather  than 
his  own,  and  therefore  there  fhould  be  a greater 
number  of  female  births.  On  the  contrary,  the 
general  idea  of  our  own  form  occurs  to  every  one 
almoft  perpetually,'  and  is  termed  confcioufnefs 
of  our  exitlence,  and  thus  may  effedt,  that  the 
number  of  males  furpafles  that  of  females.  See 
Sedi.  XV.  3.  4.  and  XVIII.  13.  And  what  fur- 
ther confirms  this  idea  is,  that  the  male  children 
moll  frequently  referable  the  father  in  form,  or 
feature,  as  well  as  in  fex ; and  the  female  molt 
frequently  referable  the  mother,  in  feature,  and 
form,  as  well  as  in  fex. 
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It  may  again  be  objected,  if  a female  child 
fometimes  refembles  the  father,  and  a male  child 
the  mother,  the  ideas  of  the  father,  at  the  time  of 
procreation,  mud  fuddenly  change  from  himfelf 
to  the  mother,  at  the  very  inftarft,  when  the  em- 
bryon  is  fecreted  or  formed.  This  difficulty 
ceafes  when  we  confider,  that  it  is  as  eafy  to  form 
an  idea  of  feminine  features  with  male  organs  of 
reproduction,  or  of  male  features  with  female 
ones,  as  the  contrary ; as  we  conceive  the  idea 
of  a fphinx  or  mermaid  as  eafily  and  as  distinctly 
as  of  a woman.  Add  to  this,  that  at  the  time 
of  procreation  the  idea  of  the  male  organs,  and 
of  the  female  features,  are  often  both  excited  at 
the  fame  time,  by  contact,  or  by  vifion. 

I afk,  in  my  turn,  is  the  fex  of  the  embryon 
produced  by  accident  ? Certainly  whatever  is 
produced  has  a caufe ; but  when  this  caule  is 
too  minute  for  our  comprehenlion,  the  effect  is 
faid  in  common  language  to  happen  by  chance, 
as  in  throwing  a certain  number  on  dice.  ‘Now 
what  caufe  can  occalionally  produce  the  male  or 
female  character  of  the  embryon,  but  the  pecu- 
liar actions  of  thofe  glands,  which  form  the  em- 
bryon ? And  what  can  influence  or  govern  thefe 
actions  of  the  gland,  but  its  affociations  or  cate- 
nations with  other  fenfitive  motions  ? Nor  is 
this  more  extraordinary,  than  that  the  catenations 
of  irritative  motions  with  the  apparent  vibrations 
of  objects  at  fea  ffiould  produce  ficknefs  of  the 
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ftomach  ; or  that  a naufeous  llory  ftiould  occafion 
vomiting. 

4.  An  argument,  which  evinces  the  effect  of 
imagination  on  the  firft  rudiment  of  theembryon, 
may  be  deduced  from  the  produdtion  of  forne  pe- 
culiar m on  tiers.  Such,  for  inftance,  as  thofe 

which  have  two  heads  joined  to  one  body,  and 
thofe  which  have  two  bodies  joined  to  one  head  ; 
of  which  frequent  examples  occur  amongft  our 
domefticated  quadrupeds,  and  poultry.  It  is  ab- 
furd  to  fuppofe,  that  fuch  forms  could  exift  in 
primordial  germes,  as  explained  in  No.  IV.  4.  of 
this  fedtion.  Nor  is  it  poffible,  that  iuch  defoi- 
mities  could  be  produced  by  the  growth  of  two 
embryons,  or  living  filaments;  which  fhould  af- 
terwards adhere  together ; as  the  head  and  tail 
part  of  different  polypi  are  fa-id  to  do  (Bluraen- 
bach  on  Generation.  Cadell,  London) ; fmce  in 
that  cafe  one  embryon,  or  living  filament,  muff 
have  begun  to  form  one  part  firft,  and  the 
other  another  part  firft.  But  fuch  monitrous 
conformations  become  lefs  difficult  to  com- 
prehend, when  they  are  confidered  as  an  ef- 
fect of  the  imagination,  as  before  explained,  on 
the  living  filament  at  the  time  of  its  fecretion  ; 
and  that  fuch  duplicature  of  limbs  was  produced 
by  accretion  of  new  parts,  in  confequcnce  of  pro- 
penfities,  or  animal  appetencies,  thus  acqmrcu 

from  the  male  parent.  « - • 

For  inftance,  I can  conceive,  if  a,  turkey-cock 

fhould  behold  a rabbit,  or  a frog,  at  the  time  o 

procreation, 
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procreation,  that  it  might  happen,  that  a forcible 
or  even  a pleafnrable  idea  of  the  form  of  a qua- 
druped might  fo  occupy  his  imagination,  as  to 
caufe  a tendency  in  the  nafcent  filament  to  re- 
femble  fuch  a form,  by  the  appofition  of  a du- 
plicature  of  limbs.  Experiments  on  the  produc- 
tion of  mules  and  monfters  would  be  worthy  the 
attention  of  a Spallanzani,  and  might  throw  much 
light  upon  the  fubjedt,  which  at  prefent  muft  be 
explained  by  conjectural  analogies. 

The  wonderful  effedt  of  imagination,  both  in 
the  male  and  female  parent,  is  fhewn  in  the  pro- 
duction of  a kind  of  milk  in  the  crops  both  of 
the  male  and  female  pigeons  after  the  birth  of 
their  young,  as  obferved  by  Mr.  Hunter,  and 
mentioned  before.  To  this  fhould  be  added, 
that  there  are  fome  intlances  of  men  having  'had 
milk  fecreted  in  their  breads,  and  who  have 
given  fuck  to  children,  as  recorded  by  Mr.  Buf- 
fon.  This  effedt  of  imagination,  of  both  the 
male  and  female  parent,  feems  to  have  been  at- 
tended to  in  very  early  times  ; Jacob  is  faid  not 
only  to  have  placed  rods  of  trees,  in  part  dripped 
of  their  bark,  fo  as  to  appear  lpotted,  but  all'o 
to  have  placed  fpotted  lambs  before  the  flocks,  at 
the  time  of  their  copulation.  Genefis,  chap.  xxx. 
verfe  40. 

5.  In  refpedt  to  the  imagination  of  the  mother, 
it  is  difficult  to  comprehend,  how  this  can  pro- 
duce any  alteration  in  the  fetus,  except  by  affcdl- 

ing 
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ing  the  nutriment  laid  up  for  its  firtl  reception, 
as  defcribed  in  No.  V.  2.  of  this  fe6tion,  or  by 
affedting  the  nourifhment  or  oxygenation  with 
which  fhe  lupplies  it  afterwards.  Perpetual  anx- 
iety  may  probably  affedt  the  fecretion  of  the  li- 
quor amnii  into  the  uterus,  as  it  enfeebles  the 
whole  fyftem  ; and  fudden  fear  is  a frequent 
caufe  of  mifcarriage  ; for  fear,  contrary  to  joy, 
decreafes  for  a time  the  adtion  of  the  extremities 
of  the  arterial  fyftem  ; hence  hidden  palenefs  fuc- 
ceeds,  and  a flirinking  or  contradlion  of  the  vef- 
fels  of  the  fkin,  and  other  membranes.  By  this' 
circumftance,  I imagine,  the  terminations  of  the 
placental  vefiels  are  detached  from  their  adhe- 
fions,  or  infertions,  into  the  membrane  of  the 
uterus  ; and  the  death  of  the  child  fucceeds,  and 
confequ  e n t mifcarriage . 

Of  this  I recollect  a remarkable  inhance,  which 
could  be  afcribed  to  no  other  caufe,  and  which 
I fhall  therefore  relate  in  few  words.  A healthy 
young  woman,  about  twenty  years  of  age,  had 
been  about  five  months  pregnant,  and  going 
down  into  her  cellar  to  draw  foine  beer,  was 
frighted  by  a fervant  boy  fiarting  up  from  be- 
hind the  barrel,  where  he  had  concealed  himfelf 
with  defign  to  alarm  the  maid-fervant,  for 
whom  he  mifiook  his  miftrefs.  She  came  with 
difficulty  up  flairs,  began  to  flood  immediately, 

and  mifcarried  in  a few  hours.  She  has  fince 

borne 
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borne  feveral  children,  nor  ever  had  any  ten- 
dency to  mi  I carry  of  any  of  them. 

In  refpect  to  the  power  of  the  imagination  of  the 
male  over  the  form,  colour,  and  lex  of  the  pro- 
geny, the  following  inltances  have  fallen  under 
my  obfervation,  and  may  perhaps  be  found  not 
very  unfrequent,  if  they  were  more  attended  to. 
I am  acquainted  with  a gentleman,  who  has  one 
child  with  dark  hair  and  eyes,  though  his  lady 
and  himfelf  have  light  hair  and  eyes  ; and  their 
other  four  children  are  like  their  parents.  On 
obferving  this  diffimilarity  of  one  child  to  the 
others  he  affured  me,  that  he  believed  it  was  his 
own  imagination,  that  produced  the  difference  ; 
and  related  to  me  the  following  ftory.  He  faid, 
that  when  his  lady  lay  in  of  her’  third  child,  he 
became  attached  to  a daughter  of  one  of  his  in- 
terior tenants,  and  offered  her  a bribe  for  her  fa- 
vours in  vain  ; and  afterwards  a greater  bribe, 
and  was  equally  unfuccefsful  ; that  the  form  of 
this  girl  dwelt  much  in  his  mind  for  fome  weeks, 
and  that  the  next  child,  which  was  the  dark-eyed 
young  lady  above  mentioned,  was  exceedingly 
like,  in  both  features  and  colour,  to  the  young 
woman  who  refufed  his  addreffes. 

To  this  in  fiance  I muft  add,  that  I have  known 
two  families,  in  which,  on  account  of  an  intailed 
eft  ate  in  expectation,  a male  heir  was  moft 
eagerly  defired  by  the  father  ; and  on  the  con- 
trary, girls  were  produced  to  the  feventh  in  one, 

and 
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and  to  the  ninth  in  another ; and  then  they  had 
each  of  them  a ton.  I conclude,  that  the  great 
delire  of  a male  heir  by  the  father  produced  ra- 
ther a dilagreeable  than  an  agreeable  fenfation  ; 
and  that  his  ideas  dwelt  more  on  the  fear  ot  ge- 
nerating a female,  than  on  the  pleafurable  fil- 
iations or  ideas  of  his  own  male  form  or  organs 
at  the  time  of  copulation,  or  of  the  fecretion  ot 
the  femen  ; and  that  hence  the  idea  of  the  female 
character  was  more  prelent  to  his  mind  than  that 
of  the  male  one  ; till  at  length  in  defpair  of  ge- 
nerating a male  thefe  ideas  ceafed,  and  thofe  of 

O 

the  male  charadter  prefided  at  the  genial  hour. 

6.  Hence  I conclude,  that  the  a<St  of  genera- 
tion cannot  exift  without  being  accompanied 
with  ideas,  and  that  a man  mull  have  at  that 
time  either  a general  idea  of  his  own  male  form,  or 
of  the  form  of  his  male  organs  ; or  an  idea  of  the 
female  form,  or  of  her  organs ; and  that  this 
marks  the  fex,  and  the  peculiar  refembiances  of 
the  child  to  either  parent.  From  whence  it 
would  appear,  that  the  phalli,  which  were  hung 
round  the  necks  ot  the  Itoman  ladies,  01  worn 
in  their  hair,  might  have  effedl  in  producing  a 
greater  proportion  of  male  childien  ; and  that 
the  calipaedia,  or  art  of  begetting  beautiful  chil- 
dren, and  of  procreating  either  males  or  females, 
may  be  taught  by  affedling  the  imagination  ot 
the  male-parent ; that  is,  by  the  tine  extremi- 
ties of  the  feminal  glands  imitating  the  actions  of 
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the  organs  of  fenfe  either  of  fight  or  touch.  But 
the  manner  of  accompli fhirig  this  cannot  be  un- 
folded with  fufficient  delicacy  for  the  public  eye  ; 
but  may  be  worth  the  attention  of  thole,  who 
are  ferioufly  interefted  in  the  procreation  of  a 
male  or  female  child. 

i i • ■ • < « 

1 . 

. / Recapitulation. 

VII.  r.  A certain  quantity  of  nutritive  particles 
are  produced  by  the  female  parent  before  impreg- 
nation, which  require  no  further  digeilion,  fecre- 
tion,  or  oxygenation.  Such  are  feen  in  the  unim- 
pregnated eggs  of  birds,  and  in  the  unimpregnat- 
ed  feed-veffels  of  vegetables. 

2.  A living  fil ament  is  produced  by  the  male, 
which  being  inferled  amidft  thefe  firth  nutritive 
particles,  is  ftimulated  into  adtion  by  them  ; and 
in  confequence  of  this  adlion,  fome  of  the  nutri- 
tive particles  are  embraced,  and  added  to  the 
original  living  filament ; in  the  fame  manner  as 
common  nutrition  is  performed  in  the  adult 
animal. 

3.  Then  this  new  organization,  or  additional 
part,  becomes  ftimulated  by  the  nutritive  particles 

•in  its  vicinity,  and  fenlation  is  now  fuperadded  to 
irritation  ; and  other  particles  are  in  confequence 
embraced,  and  added  to  the  living  filament ; as 
is  feen  in  the  new  granulations  of  flefh  in  ulcers. 

By  the  power  of  aflociation,  or  by  irritation, 

the 
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the  parts  already  produced  continue  their  mo- 
tions, and  new  ones  are  added  by  fenfation,  as 
above  mentioned  ; and  laftly  by  volition,  which 
laft  fenforial  power  is  proved  to  exift  in  the  fetus 
in  its  maturer  age,  becaufe  it  has  evidently  pe- 
riods of  activity  and  of  deeping ; which  lad  is 
another  word  for  a temporary  fufpendon  of  vo- 
lition. 

The  original  living  filament  may  be  conceived 
to  poffefs  a power  of  repulfing  the  particles  ap-^ 
plied  to  certain  parts  of  it,  as  well  as  of  embrac- 
ing others,  which  ftimulate  other  parts  of  it ; 
as  thefe  powers  exift  in'  different  parts  of  the 
mature  animal  ; thus  the  mouth  of  every  gland 
embraces  the  particles  or  fluid,  which  fuit  its 
appetency  ; and  its  excretory  du£t  repulfes  thofe 
particles,  which  are  difagreeable  to  it. 

4.  Thus  the  outline  or  miniature  of  the  new 
animal  is  produced  gradually,  but  in  no  great 
length  of'  time ; becaufe  the  original  nutritive 
particles  require  ..no  previous  preparation  by  di- 
geftion,  fecretion,  and  oxygenation  : but  require 
dm  ply  the  fele&ion  and  appodtion,  which  is  per- 
formed by  the  living  filament.  Mr.  Blumenbach 
fays,  that  he  poffeffes  a human  fetus  of  only  five 
weeks  old,  which  is  the  fize  of  a common  bee, 
and  has  all  the  features  of  the  face,  ev^ry  finger, 
and  every  toe  complete  ; and  in  which  the  organs 
of  generation  are  diftindlly  feen.  P.76.  In- ano- 
ther fetus,  whofe  head  was  not  larger  than  a 

pea. 
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I pea,  the  whole  of  the  balls  of  the  fkull  with  all 
its  depreffions,  apertures,  and  precedes,  were 
marked  in  the  molt  fbarp  and  diftinCt  manner, 
though  without  any  offiffcation.  Ib. 

5.  In  feme  cafes  by  the  nutriment  originally 

(depofited  by  the  mother  the  filament  acquires 
parts  not  exactly  fimilar  to  thpfe  of  the  father,  as 
: in,  the  production  of  mules  and  mulattoes.  In 
other  cafes,  the  deficiency  of  this  orio-inal  nutri- 
ment  caufes  deficiencies  of  the  extreme  parts  of 
the  fetus,  which  are  latt  formed,  as  the  fingers, 

I toes,  lips.  In  other  cafes,  a duplicating  of  limbs,' 
is  cauled  by  the  luperabundance  of  this  original 
nutritive  fluid,  as  in  the  double  yolks  of  eggs, 
and  the  chickens  from  them  with  four  legs  and 
four  wings.  But  the  production  of  other  mon- 
gers, as  thofe  with  two  heads,  or  with  parts 
placed  in  wrong  fituations,  feems  to  arife  from 
the  imagination  of  the  father  being  in  force  man- 
ner imitated  by  the  extreme  veflels  of  the  feminal 
glands  ; as  the  colours  of  the  fpots  on  eggs,  and 
the  change  of;  the  colour  of  the  hair  and  feathers 
of  animals  by  domeftication,  may  be  caufed  in 

' the  fame  manner  by  the  imagination  of  tile 
mother. 

6.  The  living  filament  is  a part  of  the-  father, 
land  has  therefore  certain  propenfities,  or  appe* 
>:tencies,  which  belong  to  him  ; which  may  have 
been  gradually  acquired  during  a million  of 
generations,  even  from  the  infancy  of  the  habT 
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table  cai  tli  ; and  which  now  pofTefles  fuch  pro- 
perties, as  would  render,  by  the  appofition  of 
nutritious  particles,  the  new  fetus  exactly  limilar 
to  the  father ; as  occurs  in  the  buds  and  bulbs  of 
vegetables,  and  in  the  polypus,  and  taenia  or 
tape-worm.  But  as  the  firft  nutriment  is  fup- 
plied  by  the  mother,  and  therefore  refembles  fuch 
nutritive  particles,  as  have  been  ufed  for  her 
own  nutriment  or  growth,  the  progeny  takes  in 
part  the  likenefs  of  the  mother. 

Other  limilarities  of  the  excitability,  or  of  the 
form  of  the  male  parent,  fuch  as  the  broad  or 
narrow  fhoulders,  or  fuch  as  conflitute  certain 
hereditary  difeafes,  as  fcrofula,  epilepfy,  in- 
fa&ity,  have  their  origin  produced  in  one  or  per- 
haps two  generations ; as  in  the  progeny  of  thofc 
who  drink  much  vinous  fpirits  ; and  thofe  here- 
ditary pfopenlities  ceafe  again,  as  I have  obferved, 
if  one  or  two  fober  generations  fucceed  ; other- 
wile  the  family  becomes  extin6l. 

This  living  filament  from  the  father  is  alfo 
liable  to  have  its  propenfities,  or  appetencies, 
altered  at  the  time  of  its  production  by  the  ima- 
ginatiqn  of  the  male  parent ; the  extremities  of 
the  feminal  glands  imitating  the  motions  of  the 
organs  of  fenfe  ; and  thus  the  fex  of  the  embryon 
is  produced  ; which  may  be  thus  made  a male 
or  a female  by  affecting  the  imagination  of  the 
father  at  the  time  of  impregnation.  See  Sect. 
XXXI-X.  6.  3.  and  7. 

7.  After 
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7.  After  the  fetus  is  thus  completely  formed 
together  with  its  umbilical  vefiels  and  placenta, 

o 

it  is  now  fupplied  with  a different  kind  of  food, 
as  appears  by  the  difference  of  confiftency  of  the' 
different  parts  of  the  white  of  the  egg,  and  of  the 
liquor  amnii,  for  it  has  now  acquired  organs  for 
digeftion  or  fecretion,  and  for  oxygenation, 
though  they  are  as  yet  feeble;  which  can  in 
fome  degree  change,  as  well  as  feledt,  the  nutri- 
tive particles,  which  are  now  prefented  to  it.  But 
may  yet  be  affected  by  the  deficiency  of  the 
quantity  of  nutrition  fupplied  by  the  mother,  or 
by  the  degree  of  oxygenation  fupplied  to  its 
placenta  by  the  maternal  blood. 

The  augmentation  of  the  complete  fetus  by 
additional  particles  of  nutriment  is  not  accom- 
plifhed  by  diftention  only,  but  by  appofition  to 
every  part  both  external  and  internal ; each  of 
which  acquires  by  animal  appetencies  the  new 
addition  of  the  particles  which  it  wants.  And 
hence  the  enlarged  parts  are  kept  fimilar  to  their 
prototypes,  and  may  be  faid  to  be  extended ; but 
their  extenfion  muft  be  conceived  only  as  a necef- 
fary  confequence  of  the  enlargement  of  all  their 
parts  by  appofition  of  new  particles. 

Hence  the  new  appofition  of  parts  is  not  pro- 
duced by  capillary  attraction,  becaufe  the  whole 
is  extended ; whereas  capillary  attraction  would 
rl  rather  tend  to  bring  the  fides  of  flexible  tubes 
* together,  and  not  to  difiend  them.  Nor  is  it 

T 2 produced 
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produced  by  chemical  affinities,  for  then  a folu- 
tion  of  continuity  would  fucceed,  as  when'fugar 
is  diffolved  in  water ; but  it  is  produced  by  an 
animal  procefs,  which  is  the  confequence  of  irri- 
tation, or  fenfation ; and  which  may  be  termed 
animal  appetency. 

This  is  further  evinced  from  experiments, which 
have  been  inftituted  to  fhew,  that  a living  mufcle 
of  an  animal  body  requires  greater  force  to  break 
it,  than  a limilar  mufcle  of  a dead  body.  Which 
evinces,  that  betides  the  attraction  of  cohefion, 
which  all  matter  poffeffes,  and  betides  the  che- 
mical attractions  of  affinities,  which  hold  many 
bodies  together,  there  is  an  animal  adhetion, 
which  adds  vigour  to  thefe  common  laws  of  the 
inanimate  world. 

8.  At  the  nativity  of  the  child  it  depotits  the 
placenta  or  gills,  and  by  expanding  its  lungs 
acquires  more  plentiful  oxygenation  from  the 
currents  of  air,  which  it  mutl  now  continue  per- 
petually to  refpire  to  the  end  of  its  life  ; as  it  now 
quits  the  liquid  element,  in  which  it  was  pro- 
duced, and  like  the  tadpole,  when  it  changes  into 
a frog,  becomes  an  aerial  animal. 

9.  As  the  habitable  parts  of  the  earth  have 
been,  and  continue  to  be,  perpetually  increafing 
by  the  production  of  fea-ffiells  and  corallines, 
and  by  the  recrements  of  other  animals,  and 
vegetables;  fo  from  ffie  beginning  of  the  ex- 
igence of  this  terraqueous  globe,  the  animals, 

which 
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which  inhabit  it,  have  conftantly  improved,  and 
are  Hill  in  a ftate  of  prOgreffive  improvement. 

This  idea  of  the  gradual  generation  of  all 
things  feems  to  have  been  as  familiar  to  the  an- 
cient philofophers  as  to  the  modern  ones  ; and  to 
have  given  rile  to  the  beautiful  hieioglyphic 
figure  of  the  -k^otov  uov,  or  firft  great  egg,  pioduced 
by  night,  that  is,  whofe  origin  is  involved  in 
obfcurity,  and  animated  by  egos,  that  is,  by  Di- 
vine Love  ; from  whence  proceeded  all  things 

which  ex  ill. 
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VIII.  l.  Since  the  former  publication  of  the 
preceding  Sedition  on  Generation,  I have  been 
induced  in  my  treatile  on  Phytologia,  to  give 
more  attention  to  the  lateral  or  iolitary  genera- 
tion of  vegetables  in  the  produddion  of  their  buds, 
hoping  from  thence  to  throw  lome  light  on  their 
fexual  generation  in  the  production  of  feeds; 
and  in  confequence  on  the  propagation  of  more 
perfect  animals,  which  I fhall  here  relate,  believ- 
ing that  it  may  intereft  the  philofophical  reader, 
obferving  only,  that  by  the  vegetable  fadds  here 
attended  to,  I am  now  induced  to  believe,  that 
the  embryons  of  complicate  animal  and  vegetable 
bodies  are  not  fonned  from  a lingle  filament  as 
above  delivered  ; but  that  their  ftruidure  com- 
mences in  many  parts  at  the  fame  time,  though  it 
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is  probable,  that  the  molt  ft  tuple  or  firft  exor- 
dium of  animation  was  begun  by  a tingle  fila- 
ment, and  continues  to  do  to  in  the  fpontancous 
pioduction  of  the  lmallcft  microfcopic  animals, 
which  do  not  appear  to  have  been  generated  by 
other  animalcula  fimilar  to  themfel.ves,  as  further 
fpoken  of  in  No.  11.  5.  of  this  SeCtion. 

1.  It  is  fhewn  at  large  in  the  work  above  men- 
tioned, that  every  bud  of  a tree  is  an  individual 
vegetable,  and  confifts  of  the  plumula  or  leaf  at 
its  turn m it,  of  a long  caudex  extending  from  this 
fummit  downwards  to  the  earth,  forming  a fila- 
ment of  the  bark,  and  laftly  of  radicles  beneath 
the  foil  : it  is  alfo  fhewn,  that  every  bud  pofTeffes 
the  power  of  germination  or  reproduction,  not 
only  in  the  axilla  of  the  leaf,  which  is  moft  com- 
mon, but  from  any  part  of  the  long  caudex 
gemmae  above  mentioned,  as  appears  from  new 
buds  fpringing  out  from  any  part  of  the  bark, 
when  the  top  of  a branch  is  cut  off. 

Now  if  a lcion  of  a nonpareil  apple  be  in- 
grafted on  a crab  flock,  and  a golden-pippin  be 
ingrafted  on  the  nonpareil,  what  happens?  — 
The  caudex  of  the  bud  of  the  golden-pippin  con- 
fifts of  its  proper  abforbent  veffels,  arteries,  and 
veins,  till  it  reaches  down  to  the  nonpareil  flock; 
and  then  the  continuation  of  its  caudex  down- ' 
wards  confifts  of  veffels  fimilar  to  thofe  of  the 
nonpareil ; and  when  its  caudex  defeends  Hill 
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lower,  it  confifts  of  veftels  fimilar  to  thole  of  the 
crab-flock . 

The  truth  of  this  is  fhewn  by  two  circum- 
ftances;  fir  ft,  bccaufe  the  lower  parts  of  this 
compound  tree  will  occasionally  put  forth  buds 
ftmilar  to  the  original  flock.  And  fecondly,  be.- 
caufe  in  fome  ingrafted  trees,  where  a quick- 
growing fcion  has  been  inferted  into  a flock  of 
flower  growth,  as  is  often  leen  in  old  cherry- 
trees,  the  upper  part  of  the  trunk  of  the  tree. has 
become  of  almofl  double  the  diameter  of  the 
lower  part.  Both  which  occurrences  fhew,  that 
the  lower  part  of  the  trunk  of  the  tree  continues 
to  be  of  the  fame  kind,  though  it  mu  ft  have  been 
fo  repeatedly  covered  over  with  new  circles  of 
wood,  bark,  and  cuticle. 

Now  as  the  caudex  of  each  bud,  which  paffes 
the  whole  length  of  the  trunk  of  the  tree,  and 
forms  a communication  from  the  upper  part  or 
plnmula,  to  the  lower  part  or  radicle,  mull  con- 
ilft  in  thefe  doubly  ingrafted  tiees  of  three  dif- 
ferent kinds  of  caudexes,  refembling  thpfe  of  the 
different  flocks  or  lcions ; we  acquire  a know- 
ledge of  what  may  be  termed  a lateral  or  paternal 
mule,  in  contradiflindlion  to  a fexual  mule.  For 
as  in  thefe  trees  thus  combined  by  ingraftment 
every  bud  has  the  upper  part  of  its  caudex  that 
of  a golden-pippin,  the  middle  part  of  it  that  of 
a nonpareil,  and  the  lower  part  of  it  that  of  a 
crab ; if  thefe  caudexes,  which  conftitute  the 
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filaments  of  the  bark  could  be  feparated  i'ntire 
from  the  tree  with  their  plumules  and  radicles, 
they  would  exhibit  fo  many  lateral  or  paternal 
mules,  confiding  of  the  connected  parts  of  their 
three  parents  r the  plumula  belonging  to  the 
upper  parent,  and  the  radicle  to  the  lower  one, 
and  the  triple  caudex  to  them  all. 

A fcparation  ol  thefe  buds  from  the  parent 
plant  is  laid  to  hav.e  been  obferved  by  Mr.  Blu- 
menbaeb,  in  the  conferva  fontinalis,  a vegetable 
which  confifts  of  fmall  fhort  flender  threads, 
which  grow  in  our  fountains,  and  fix  their  roots 
in  the  mud.  He  obferved  by  magnifying  glaffes, 
that  the  extremities  of  the  threads  fwell,  and  form 
fmall  tubera  or  heads  ; which  gradually  feparate 
from  the  parent  threads,  attach  themfelves  to  the 
ground,  and  become  perfect  vegetables;  the 
whole  progrefs  of  their  formation  can  be  obferved 
in  forty-eight  hours.  Obfervations  on  plants  by 
‘Von  Uflar.  Creech,  Edinb. 

2.  The  lateral  propagation  of  the  polypus 
found  in  our  ditches  in  July,  but  more  particu- 
larly that  of  the  hydra  ftentorea,  is  wonderfully 
analogous  to  the  above  idea  of  the  lateral  gene- 
ration of  vegetables.  The  hydra  ftentorea,  ac- 
cording to  the  account  of  Monf.  Trembley,  mul- 
tiplies itfelf  by  fplitting  lengthwite ; and  in 
twenty-four  hours  thefe  divifions,  which  adhefe 
to  a common  pedicle,  refplit,  and  form  four  dif- 
tindf  animals,  Thefe  four  in  an  equal  time  lpli't 

again. 
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again,  and  thus  double  their  number  dally ; till 
they  acquire  a figure  fomewhat  refembling  a nofe- 
gay.  The  young  animals  afterwards  feparate  from 
the  parent,  attach  themfelves  to  aquatic  plants, 
and  give  rife  to  new  colonies. 

Another  curious  animal  fad!  is  related  by  Blu- 
menbach  in  bisTreatife  on  Generation  concerning 
the  fiefh  water  polypus.  He  cut  two  of  them  m 
halves,  which  were  of  different  colours,  and  apply- 
ing the  upper  part  of  one  to  the  lower  part  of 
the  other  by  means  of  a glafs  tube,  and  retaining 
them  thus  for  fome  time  in  contadl  with  each 
other,  the  two  divided  extremities  united,  and 
became  one  animal.  The  facil  union  of  the  di- 
' vided  halves  of  different  polypi  is  alfo  afferted  by 
Mr.  Adams.  Treatife  on  Microfcopes. 

The  intelligent  reader  has  already  anticipated 
me  in  applying  thefe  wonderful  modes  of  lateral 
animal  reproduction  and  conjunction,  to  the  late- 
ral propagation  and  ingraftment  of  vegetables. 
The  jundtion  of  the  bead  part  of  one  polypus  to 
the  tail-part  of  another  is  exadtly  reprefented 
by  the  ingraftment  of  a fcion  on  the  flock  of 
. another  tree,  the  plumula  or  apex  of  £ach  bud 
with  the  upper  part  of  its  caudex  joins  to  the 
long  caudcx  of  the  flock,  w hich  paffing  down  the 
trunk  terminates  in  the  radicles  of  it.  And  if 
this  compound  vegetable  coulcl  be  separated  lon- 
gitudinally from  the  other  long  filaments  of  the 
bark  in  its  vicinity,  like  the  fibres  of  the  bark  of 

the 
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the  mulberry  tree  prepared  at  Otaheite,  or  as  the 
bark  of  hemp  and  flax  are  prepared  in  this  coun- 
try, as  the  young  ones  of  the  hydra  ftentorea  fe- 
parate  from  their  parents,  it  might  claim  the 
name  of  a lateral  or  paternal  mule,  as  above  men- 
tioned. 

3.  It  hence  appears,  that  every  new  bud  of  a 
tree,  where  two  fcions  have  been  inferted  over 
each  other  on  a flock,  if  it  could  be  feparated 
from  the  plume  to  the  radicle,  muft  conflft  of 
three  different  kinds  of  caudex;  and  might  there- 
fore be  called  a triple  lateral  mule.  And  that 
hence  it  follows,  that  every  part  of  this  new  tri- 
ple caudex  muft  have  been  feparated  or  fecreted 
laterally  from  the  adjoining  part  of  the  trunk  of 
the  tree ; and  that  it  could  not  be  formed,  as  I 
formerly  believed,  from  the  roots  of  the  plume 
of  the  bud  defcending  from  the  upper  part  of  the 
caudex  of  it  to  the  earth.  A circumftance  of 
great  importance  in  the  inveftigation  of  the  curi- 
ous fubje£t  of  the  lateral  generation  of  vegetables, 
and  of  infedts. 

One  might  hence  fufpeeft,  that  if  Blumenbach 
had  attended  to  the  propagation  of  the  polypus, 
which  he  had  compofed  of  two  half  polypi,  that  the 
young  progeny  might  have  poflefled  two  colours 
refembling  the  compound  parent,  like  the  diffe- 
rent caudexes  of  ingrafted  trees ; an  experiment 
well  worthy  repeated  obfervation. 

4.  Another  animal  fa£t  ought  all'o  to  be  here 
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mentioned,  that  many  infeeds,  as  common  earth 
worms  as  well  as  the  polypus,  are  faid  to  poffefs 
fo  much  life  throughout  a great  part  of  their 
fyftem ; that  they  may  be  cut  into  two  or  more 
pieces  without  deftroying  them  ; as  each  piece 
will  acquire  a new  head,  or  a new  tail,  or  both, 
and  the  infefit  will  thus  become  multiplied  ! How 
exadtly  this  is  refembled  by  the  long  caudex  of 
the  buds  of  trees ; which  poffefs  fuch  vegetable 
life  from  one  extremity  to  the  other,  that  when 
the  head  or  plume  is  lopped  off,  it  can  produce  a 
new  plume,  and  when  the  lower  part  is  cut  off, 
it  can  produce  new  radicles ; and  may  be  thus 
si  wonderfully  multiplied  ! 

This  curious  vegetable  phenomenon  is  worthy 
our  attention  and  remembrance  ; for  as  each  fila- 
ment of  tlie  new  bark  of  a tree  conftitutes  a cau- 
dex of  an  embryon  bud;  when  the  fummit  of  a 
twig  is  lopped  off,  which  contained  the  plumule? 
or  embryon  leaves  of  many  of  them ; each  em- 
bryon caudex  can  generate  new  plumules  or 
embryon  leaves;  and  new  radicles,  when  the 
lower  part  of  a twig  is  cut  off,  and  the  upper 
part  planted ; which  demonftrates,  that  the  pri- 
mal y parts  of  a vegetable  embryon  may  produce 
fecondary  parts;  and  that  hence  it  is  not  necef- 
fary,  that  the  whole  of  an  animal  fetus  fhould  be 
formed  at  die  fame  time. 

j.  Hence  we  acquire  fomc  new  and  important 
ideas  concerning  the  lateral  generation  of  vege- 
tables,'. 


2S4  GENERATION.  Sect.  XXXIX.  8. 

tables,  and  which  may  probably  contribute  to 
elucidate  their  fcxual  generation.  Thefe  arc, 
fir  It,  that  the  parts  of  the  long  caudexofeach 
new  bud  of  an  ingrafted  tree,  and  confequently 
of  all  trees,  are  feparated  or  fecreted  from  the 
correfpondent  or  adjoining  parts  of  the  long 
caudex  of  the  lafl  year’s  bud,  which  was  its 
parent.  And  not  that  it  conlifts  of  the  roots  of 
each  new  bud  lhot  down  from  the  plumula  or 
apex  of  it ; as  I formerly  fuppoled.  And  that 
thefe  various  molecules  or  fibrils  fecreted  from 
the  caudex  of  the  lafl  year’s  buds  adjoin  and  grow 
together  beneath  the  cuticle  of  the  trunk  of  the 
tree  ; the  upper  ones  forming  the  plumula  of 
the  new  bud,  which  is  its  leaf  or  lungs  to  acquire 
oxygen  from  the  atmofphere  ; and  the  lower  ones 
forming  the  radicles  of  it,  which  are  abforbent 
veffcls  to  acquire  nutriment  from  the  earth. 

Secondly,  that  every  part  of  the  caudex  of  an  in- 
grafted tree,  and  confequently  of  all  trees,  can  gene- 
rate or  produce  a new  plumula,  when  the  upper 
part  of  it  is  flrangulated  with  a wire  or  cut  off ; 
or  otherwil'e  when  it  is  fupplied  more  abundantly 
with  nutriment,  ventilation,  and  light.  And  that 
each  of  thefe  new  buds  thus  produced  refembles 
that  part  of  the  flock  in  compound  trees,  where 
it  arifes.  1 hus  in  the  triple  tree  above  men- 
tioned a bud  from  the  upper  part  of  the  long 
caudexes,  which  form  the  filaments  of  the  bark, 
would  become  a golden-pippin  branch,  a bud 
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from  the  middle  part  of  them  would  become  a 
nonpareil  branch,  and  a bud  from  the  lower  part 
a crab  branch. 

Thirdly,  another  wonderful  property  of  this 
lateral  mule  progeny  of  trees  compounded  by 
ingraftment  conhits  in  this,  that  the  new  mule 
may  confift  of  parts  from  three  or  four  or  many 
parents ; when  fo  many  different  fcions  are  in- 
grafted on  each  other,  whence  a queftion  may 
aril'e,  whether  a mixture  of  two  kinds  of  anther- 
dufl  previous  to  its  application  to  the  fligma  of 
flowers  might  not  produce  a threefold  mule  par- 
taking of  the  likenefs  of  both  the  males  ? 

6.  On  this  nice  fubjeCt  of  reproduction,  fo  far 
removed  from  common  apprehenfion,  the  patient 
reader  will  excufe  a more  prolix  inveftigation. 
The  attraction  of  all  matter  to  the  centres  of  the 
planets,  or  of  the  fun,  is  termed  gravitation,  that 
of-  particular  bodies  to  each  other  is  generally 
called  chemical  affinity ; to  which  the  attractions 
belonging  to  eleCtricity  and  magnetifm  appear  to 
be  allied. 

In  thefe  latter  kinds  of  attraction  two  circum- 
ftances  feem  to  be  required,  fir  ft,  the  power  to 
attraCt  pofleffed  by  one  of  the  bodies,  and  fe- 
condly,  the  aptitude  to  be  attracted  poffeffed  by 
the  other.  Thus  when  a magnet  attracts  iron, 
it  may  be  faid  to  poffiefs  a fpecific  tendency,  to 
unite  with  iron;  and  the  iron  may  be  faid  to  pof- 
fefs  a fpecific  aptitude  to  be  united  with  the  mag- 
net, 
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net.  The  former  appears  to  refide  in  the  magnet, 
becaufe  it  can  be  deprived  of  its  attractive  power' 
which  can  alfo  be  reftored  to  it.  And  the’  iron 
appears  to  poffefs  a fpecific  aptitude  to  be  united 
with  the  magnet,  becaufe  no  other  metal  will 
approach  it.  In  the  fame  manner  a rubbed  glafs 
tube  or  a rubbed  flick  of  fealiiig  wax'  may  be 
faid  to  pollels  a fpecific  tendency  to  unite  with  a 
light  fb aw,  or  hair,  and  the  ftraw  or  hair  to  pof- 
fefs a fpecific  aptitude  to  unite  with  the  rubbed 
glafs  or  fealing  wax  ; becaufe  the  fpecific  attrac- 
tion to.  the  rubbed  -glafs  or  fealing  wax  can  be 
withdrawn  or  reflored ; to  which  may  be  added, 
that  tome  chemical  combinations  may  arife  from 
the  tingle  attraction  of  one  body,  and  the  apti- 
tude to  be  attracted  of  another.  Or  they  may  be 
owing  to  reciprocal  attractions  of  the  two  bodies, 
as  in  what  is  termed  by  the  chemifts  double 
affinity,  which  is  known  to  be  fo  powerful  as  to 
feparate  thofe  bodies,  which  are  held  together  by 
the  limple  attraction  probably  of  one  of  them  to 
the  other ; which  other  poffeffes  only  an  aptitude 
to  be  attracted  by  the  former. 

It  is  probable,  that  In  fomc  of  the  molt  limple 
combinations  of  the  particles  of  inanimate  matter, 
two  of  them  may  be  ftrongly  united  by  reciprocal 
attractions  to  eacli  other;  that  in  other  fimple 
combinations  two  particles  may  be  held  together, 
though  lefs  firmly,  by  the  attraction  of  one  and 
the  aptitude  to  be  attracted  of  the  other.  Thus  I 
6 fufpeCt 
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ful'p^dt  that  carbon  and  oxygen  ruth  together  by 

their  reciprocal  attractions  producing  explolion, 

and  being  afterwards  not  cafily  feparable  ; while 

1 azote  or  nitrogen  is  lels  firmly  united  with  oxy- 
gen by  the  attraction  of  one  of  them,  and  only 
the  aptitude  to  be  attracted  of  the  other.  If  this 
eircumftance  could  be  nicely  afeertained,  the 
theory  of  chemical  affinities  might  poffibly  ad- 
vance a ftep  further  in  the  explanation  of  fome 
difficult  phenomena,  as  of  the  heat  generated  in 
the  explofion  of  various  materials,  with  which 
oxygen  is  more  loofely  united,  when  applied  to 
ignited  carbon  ; as  of  the  acid  of  nitre,  and  leveral 
metallic  oxydes ; as  well  as  of  the  general  circum- 
ltances  of  combuftion  and  inflammation,  as  of 
phofphorus  in  the  atmofphere,  and  of  oil  of  cloves 
with  nitrous  acid. 

7.  The  above  account  of  the  tendencies  to 
union  of  unorganized  or  inanimate  matter  is  not 
given  as  a philofophical  analogy,  but  to  facilitate 
our  conception  of  the  adjunctions  or  concretions 
obfervable  in  organized  or  animated  bodies ; 
which  conftitute  their  formation,  their  nutrition, 
and  their  growth.  Thcfe  may  be  divided  into 
two  kinds;  fjrft  the  junction  or  union  of  animated 
1 bodies  with  inanimate  matter,  as  when  fruit  or 
fleffi  is  fwal lowed  into  the  ftomach,  and  becomes 
It  abforbed  by  the  laCteals;  and  the  fecond,  where 
living  particles  coalefce  or  concrete  together;  as 

in 
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in  the  formation,  nutrition,  or  conjunction  of  the 
parts  of  living  animals. 

In  rcfpedt  to  the  former  the  animal  parts,  as 
the  nofinls  and  palate,  poflefs  an  appetency, 
when  ftimulated  by  the  fcent  and  flavour  of 
agreeable  food,  to  unite  themfelves  with  it;  and 
the  inanimate  material  poflefles  an  aptitude  to  be 
thus  united  with  the  animal  organ.  The  fame 
occurs,  when  the  food  is  fwallowed  into  the  fto* 
mach  ; the  mouths  of  the  ladteal  veflels  being 
agreeably  ftimulated  poflefs  an  appetency  to  ab-^ 
forb  the  particles  of  the  digefting  mafs ; which  is 
in  actuation  of  undergoing  chemical  changes, 
and  poflefles  at  fome  period  of  them  an  aptitude  to 
Simulate,  and  to  be  united  with  the  mouths  of 
the  abforbent  ladteals. 

But  when  thefe  abforbed  particles  of  inanimate 
matter  have  been  circulated  in  the  blood,  they 
feem  gradually  to  obtain  a kind  of  vitality ; 
whence  Mr.  John  Hunter,  and  I believe  fome 
antient  philofophers,  and  the  divine  Mofes,  al- 
ferted,  that  the  blood  is  alive ; that  is,  that  it 
poflefles  fome  degree  of  organization,  or  other 
properties,  different  from  thole  of  inanimate  mat- 
ter; which  are  not  producible  by  any  chemical 
procefs,  and  which  ceale  to  cxift  along  with  the 
life  of  the  animal.  Hence  for  the  purpole  of 
nutrition  there  is  reafon  to  fufpeeft,  that  two  cir- 
cum Aances  are  neceflary,  both  dependant  upon 

life, 
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life,  and  confequent  activity ; thefe  are  firft  an 
appetency  of  the  fibiils  of  the  fixed  organization, 
which  wants  nutrition;  and  fecondly  a propenfity 
of  the  fluid  molecules  exifting  in  the  blood,  or 
l'ecreted  from  it,  to  unite  with  the  organ  now 
Simulated  into  adiion.  So  that  nutrition  may  be 
faid  to  be  eftedled  by  the  embrace  or  coalefcence 
of  the  fibrils,  which  poffefs  nutritive  appetencies, 
with  the  molecules,  which  poffefs  nutritive  pro- 
penfities,  or  in  other  words  of  particles,  which  pof- 
iefs  reciprocal  appetencies  to  embrace  each  other. 

S.  If  the  philofopher,  who  thinks  on  this  fub- 
jecf,  fhould  not  be  inclined  to  believe,  that  the 
! whole  of  the  blood  is  alive,  he  cannot  eafily 
deny  life  to  that  part  of  it,  which  is  lecreted  by 
the  organs  of  generation,  and  conveys  vitality  to 
the  new  embryon,  which  it  produces.  Hence 
though  in  the  procefs  of  nutrition  the  activity  of 
two  kinds  ol  fibrils  or  molecules  may  be  fufpedt- 
ed,  yet  in  the  procefs  of  the  generation  of  a new 
vegetable  or  animal,  there  feems  great  reafon  to 
believe,  that  both  the  combining  and  combined 
particles  are  endued  with  vitality;  that  is,  with 
fomc  degree  of  organization  or  other  properties 
not  exifting  in  inanimate  matter,  which  we  beg 
/leave  to  denominate  fibrils  with  formative  appe- 
tencies, and  molecules  with  formative  propens- 
ities; as  the  former  may  feem  to  poffefs  a greater 
degree  of  organization  than  the  latter. 

And  thus  it  appears,  that  though  nutrition  may  . 
be  conceived  to  be  produced  by  the  animated 
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fibrils  of  an  organized  part  being  Simulated  into 
action  by  inanimate  molecules,  which  they  then 
embrace ; and  may  thus  be  popularly  compared 
to  the  fimple  attractions  of  chemisflry ; yet  that 
in  the  production  of  a new  embryon,  whether  ve- 
getable or  animal,  both  the  fibrils  with  forma- 
tive appetencies  and  the  molecules  with  formative 
propenfities  reciprocally  ftimulate  and  embrace 
each  other,  and  inflantly  coalefce ; and  may 
thus  popularly  be  compared  to  the  reciprocal  at- 
tractions of  fome  of  the  atoms  of.  inanimate  mat- 
ter, or  to  the  double  affinities  of  chemifiry. 
But  there  are  animal  faCts,  which  may  be  com- 
pared to  both  thefe,  and  are  thence  more  philo- 
fophically  analogous  to  them  ; and  thefe  are  the 
two  great  fupports  of  animated  nature,  the  paf- 
fions  of  hunger  and  of  love.  In  the  former  the 
appetency  refides  only  in  the  ftomach,  or  per- 
haps in  the  cardia  ventriculi,  but  the  objeCt  con- 
fifts  of  inanimate  matter  ; in  the  latter  there  exift 
reciprocal  appetencies  and  propenfities  in  the 
male  and  female,  which  mutually  excite  them  to 
embrace  each  other.  Two  other  animal'  faCts 
are  equally  analogous;  the  thirft,  which  refides 
at  the  upper  end  of  the  efophagus,  and  though 
it  pofTeffes  appetency  itfelf,  its  objeCt  is  inani- 
mate matters;  but  in  laCtelcent  females,  when  they 
give  fuck  to  their  young,  there  exifts  a reciprocal 
appetency  in  the  mother  to  part  with  her  milk, 
and  in  the  young  offspring  to  receive  it. 
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This  then  finally  I conceive  to  be  the  manner 
of  the  production  of  the  lateral  progeny  of  ve- 
getables. The  long  caudex  of  an  exifting  bud 
of  a tree,  which  conflitutes  a tingle  filament  of 
the  prefent  bark,  is  furnifhed  with  glands  nu- 
merous as  the  perfpirative  or  mucous  glands  of 
animal  bodies  ; and  that  thefe  are  of  two  kinds, 
the  one  fecreting  from  the  vegetable  blood  the 
fibrils  with  formative  appetencies,  correfpondent 
to  the  mafculine  fecretion  of  animals  ; and  the 
other  fecreting  from  the  vegetable  blood  the  mole- 
cules with  formative  propenfities,  correfpondent 
to  the  feminine  fecretion  of  animals,  and  then 
that  both  thefe  kinds  of  formative  particles  are 
depofited  beneath  the  cuticle  of  the  bark  along 
the  whole  courfe  of  it,  and  inftantly  embrace  and. 
coalefce,  forming  a new  caudex  along  the  fide  of 
its  parent,  with  vegetable  life,  and  with  the  ad- 
ditional powers  of  nutrition,  and  of  growth. 

9.  This  then  is  the  great  fecret  of  nature.  More 
living  particles,  fome  with  appetencies,  and  fome 
with  propenfities,  are  produced  by  the  powers  of 
vitality  in  the  fabrication  of  the  vegetable  blood, 
than  are  neceffary  for  nutrition,  or  for  the  refto- 
ration  of  decompofing  organs.  Thefe  are  fe- 
creted  by  different  glands,  and  detruded  exter- 
nally, and  produce  by  their  combination  a new 
vital  organization  beneath  the  cuticles  of  trees 
over  the  old  one.  Thefe  new  combinations  of 
▼ital  fibrils  and  molecules  acquire  new  appeten- 
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cies,  and  fabricate  molecules  with  new  propen- 
fities ; and  thus  poflefs  the  power  of  forming 
the  leaf  or  lungs  at  one  extremity  of  the  new 
caudex  ; and  the  radicles  or  abforbent  veflels  at 
the  other  end  ; and  fome  of  them,  as  in  the  cen- 
tral buds,  which  terminate  the  branches,  finally 
form  the  fexual  organs  of  reproduction,  which 
conftitute  the  flower ; all  which  are  fecondary 
parts  of  the  new  embryon  or  fetus,  as  fhewn  in 
number  Q.  4.  of  this  feCtion. 

That  new  organizations  of  the  growing  fyftem 
acquire  new  appetencies  appears  from  the  pro- 
duction of  the  paflion  for  generation,  as  loon  as 
the  adapted  organs  are  complete,  and  all'o  from 
the  variation  of  the  palate,  or  defire  for  particu- 
lar kinds  of  food,  as  we  advance  in  life,  as  from 
milk  to  flefh  ; thus  as  a popular, allufion,  not  as 
a philofophical  analogy,  we  may  again  be  allow- 
ed to  apply  to  the  combinations  of  chemifiry. 
Where  two  different  kinds  of  particles  unite,  as 
acids  and  alcalies,  a third  fomething  is  produced, 
which  poflefles  attractions  diflimilar  to  thofe  of 
either  of  them. 

And  that  new  organizations  form  new  mole- 
cules, appears  from  the  fecretions  ot  the  leminal 
and  uterine  glands,  when  they  have  acquired 
their  maturity  ; and  from  the  pcCtoral  ones  of 
laCtefccnt  females. 

10.  In  the  lateral  propagation  of  vegetable 
buds,  as  the  fuperfluous  fibrils  or  molecules, 

which 
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which  were  fabricated  in  the  blood,  or  detached 
from  living  organs,  and  poflefs  nutritive  or  for- 
mative appetencies  and  propenfities  ; and  which 
were  more  abundant,  than  were  required  for  the 
nutrition  of  the  parent  vegetable  bud,  when  it 
had  obtained  its  full  growth,  were  fecreted  by 
innumerable  glands  on  the  various  parts  01  its  iui- 
face  beneath  the  general  cuticle  of  the  tree, 
and  there  embracing  and  coalefcing  form  a new 
embryon  caudex,  which  gradually  produces  a 
new  plumula  and  radicles.  And  as  the  different 
parts  of  the  new  caudex  of  a compound  tree  re~ 
femble  the  parts  of  the  parent  caudex,  to  which 
it  adheres,  this  important  circum fiance  is  fhewn 
beyond  all  doubt,  that  different  fibrils  or  mole- 
cules were  detached  from  different  parts  of  the 
parent  caudex  to  form  the  filial  one. 

So  in  the  fexual  propagation  of  vegetables  the 
fuperfluous  living  fibrils  or  molecules  detached 
from  various  parts  of  the  fyflem,  and  floating  in 
the  blood,  appear  to  be  fecreted  from  it  by  two 
kinds  of  glands  only,  thofe  which  conflitute  the 
anthers,  and  thofe  which  conflitute  the  pericarp 
of  Rowers.  By  the  former  l fuppofe  the  fibrils 
with  formative  appetencies  and  with  nutritive 
appetencies  to  be  fecreted;  and  by  the  latter  the 
molecules  with  formative  and  with  nutritive  pro- 
penfities. Afterwards,  that  thefe  fibrils  with 
formative  and  nutritive  appetencies  become  mixed 
in  the  pericarp  of  the  flower  with  the  cor- 
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respondent  molecules  with  formative  and  nutri- 
tive propenfities,  and  that  a new  embryon  is  in- 
ftantly  produced  by  their  reciprocal  embrace  and 
coalefcence. 

And  that  parts  of  this  new  organization  after- 
wards acquire  new  appetencies,  and  form  new 
molecules,  and  thus  gradually  produce  other  parts 
of  the  growing  feed,  which  do  not  at  firft  ap- 
f>eai,  as  the  plumula^  radicles,  cuticle,  and  the 
glands  ot  reproduction  in  the  pericarp  and  an- 
tlieis,  which  correfpond  in  the  animal  fetus  to 
the  lungs,  inteftines,  cuticle,  and  the  organs, 
which  diftinguifh  the  fexes,  and  are  their  parts 
of  fecondary  formation. 

If  fecondary  parts  of  a vegetable  embryon  were 
not  fabricated  from  the  primary  parts,  or  firft  ru- 
diments of  it,  the  fiowers  of  the  clafs  dioecia  of 
Linncus  could  not  produce  both  male  and  female 
feeds,  as  the  male  and  female  organs  of-reproduc- 
tion  re  tide  on  different  plants.  For  as  the  male 
plants  produce  buds  fimilar  to  themfelves,  which 
may  be  termed  male  buds ; and  the  female  plants 
produce  buds  fimilar  to  themfelves,  which  may 
be  termed  female  buds,  it  would  feem  impof- 
fible  for  the  flowers  to  generate  female  feeds  ac- 
cording to  the  theory  of  reproduction  above  de- 
livered. As  the  male,  not  being  an  hermaphro- 
dite, cannot  be  fuppofed  to  fecrete  any  fibrils  with 
appetencies  proper  to  produce  female  organs, 
as  no  fuch  can  exift  in  his  blood,  which  muff 
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therefore  be  fabricated  afterwards  by  the  new  ap- 
petencies acquired  by  the  new  organizations  of 
the  growing  embryon. 

1 1.  From  this  new  doctrine  of  a three-fold  veget- 
able mule  by  lateral  propagation,  as  the  new  bud 
of  a tree,  which  has  had  two  feions  ingrafted  on 
it  one  above  another ; in  which  it  is  incontefli- 
bly  fhewn,  that  different  fibrils  or  molecules  are 
detached  from  different  parts  of  the  parent  cau- 
dex  to  form  the  filial  one,  which  adheres  to  it; 
we  may  fafely  conclude,  as  it  is  deducible  fiom 
the  ftrongefl  analogy,  that  in  the  production  of 
fexual  mules,  fome  parts  of  the  new  embryon 
were  produced  by,  or  detached  from,  fimilar  parts 
of  the  parent,  which  they  referable.  And  that 
as  thefe  fibrils  or  molecules  floated  in  the  circu- 
lating blood  of  the  parents,  they  were  collected 
feparately  by  appropriated  glands  of  the  male  or 
female  ; and  that  finally  on  their  mixture  in  the 
matrix  the  new  embryon  was  generated,  refem- 
bling  in  fome  parts  the  form  of  the  father,  and 
in  other  parts  the  form  of  the  mother,  according 
to  the  quantity  or  activity  of  the  fibrils  or  mole- 
cules at  the  time  of  their  conjunction. 

And  laftly,  that  various  parts  of  the  new  or- 
ganizations afterwards  acquired  new  appetencies, 

and  formed  molecules  with  new  propenfities,  and 
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thus  gradually  produced  other  fecondary  parts 
of  the  growing  fetus,  as  the  fkin,  nails,  hair,  and 
the  organs,  which  diftinguifli  the  fexes. 
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. If  molecules  fecretcd  by  the  female  organ 
into  the  pericarp  of  flowers,  or  into  the  ovary  of 
animals,  were  fuppofed  to  confift  of  only  unor- 
ganized or  inanimate  particles ; and  the  fibrils 
lecreted  by  the  male  organ  only  to  fiofTefs  forma- 
tive appetencies  to  feleCi  and  Combine  with  them  ; 
the  new  embryon  muft  probably  have  always  rc- 

fembled  the  father,  and  no  mules  could  have  had 
exi  hence. 

But  by  the  theory  above  delivered  it  appears, 
that  the  new  offspring,  both  in  vegetable  and 
animal  reproduction,  whether  it  be  a mule  or 
not,  mult  fometimes  more  refemble  the  male 
parent,  and  fometimes  the  female  one,  and  fome- 
times to  be  a combination  of  them  both,  as  in 
the  Epigram  of  Martial. 

Dum  dubitqt  natura  gravis  puerum  faceretne  puellam, 

FaCtus  es,  O pulcher,  pene  puella,  puer. 

IX.  1.  The  foregoing  remarks  on  vegetable 
generation  are  chiefly  tranfcribed  from  my  work 
on  Phytologia,  SeCt.  VII.  and  may  be  applied 
to  animal  reproduction ; fince  from  this  analo- 
gy to  the  lateral  propagation  of  vegetable  buds, 
if  we  fuppofe,  that  redundant  fibrils  with  for- 
mative appetencies  are  produced  by,  or  detached 
fiom,  various  parts  of  the  male  animal,  and  cir- 
culating in  his  blood,  are  fecreted  by  adapted 
glands,  and  conftitute  the  feminal  fluid  ; and  that 
I cdundant  molecules  with  formative  aptitudes  or 
6 prop  entities 
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propenfities  arc  produced  by,  or  detached  from, 
various  parts  of  tbc  female,  and  circulating  in  hei 
blood,  are  fecreted  by  adapted  glands,  and  form  a 
refervoir  in  the  ovary  ; and  finally  that  when  thefe 
formative  fibrils,  and  formative  molecules,  be- 
come mixed  together  in  the  uterus,  that  they 
coalefce  or  embrace  each  other,  and  form  dif- 
ferent parts  of  the  new  embryon,  as  in  the  cica- 
tricula  of  the  impregnated  egg ; we  may  more 
readily  comprehend  fome  circumftances,  which 
are  difficult  to  underhand  on  any  other  fyftem  of 
generation. 

It  mutt  be  obferved,  that  this  theory  differs 
from  that  of  M.  Buffon;  as  he  conceives  the 
fame  organized  particles  to  exift  in  the  genera- 
tive fecretions  both  of  the  male  and  female  pa- 
rent ; whereas  in  this  theory  it  is  fuppofed,  that 
particles  completely  organized  are  too  large  to 
pafs  the  glands  of  either  fex,  and  that  thofe, 
which  are  teen  in  the  femen  by  microfcopes,  are 
the  confequence  of  the  flagnation  of  the  fluid,  as 
in  the  pufiules  of  the  itch,  and  in  the  liquid 
feces  of  dyfenteric  patients.  Hence  the  fibrils 
with  formative  appetencies  and  the  molecules 
with  formative  aptitudes  or  propenfities  muff 
coalefce  to  produce  the  firft  organization. 

Secondly,  in  M.  Buffon’s  theory  the  fetus  is 
fuppofed  to  be  inftantaneoufly  produced  all  at 
once  ; whereas  in  our  theory  there  is  believed  to 
esift  a primary,  arid  fecondary  formation ; that 
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is,  that  many  eflential  parts,  as  the  brain  and 
the  heart,  aie  primarily  produced  from  the  con- 
gmfs  of  the  fibrils  with  formative  appetencies, 
and  the  molecules  with  formative  aptitudes  or 
piopc  nfities  ; and  that  thefe  combinations  acquire 
new  appetencies,  and  produce  or  unite  with 
molecules  with  new  aptitudes,  and  thus  generate 
other  parts  of  fecondary  formation,  as  ribs,  fin- 
gers, inteftines,  with  the  external  form,  and  the 
glands,  which  conftitute  the  difference  of  the 
fexes. 

One  great  objection  to  the  theory  delivered  in 
the  former  part  of  this  fedtion  on  generation  is 
removed  by  this  idea  of  the  exiftence  of  forma- 
tive fibrils,  and  formative  molecules,  which  by 
their  coalefcence  generate  various  parts  of  the 
embryon  at  the  fame  time;  which  is,  that  in 
fome  monftrous  or  imperfect  fetufes  different 
parts  only  are  produced,  inflead  of  the  whole  ; 
and  fuch  parts  as  would  not  appear  to  be  primary 
ones.  Such  are  the  teeth  and  hair,  which  have 
been  found  in  moles  or  falte  conceptions,  as  they 
exift  naturally  at  a diftance  from  the  brain  and 
heart,  which  are  efieemcd  to  be  the  centre  of 
vitality,  and  are  firfl  vifible  in  the  embryon 
chick.  Many  other  parts  in  monftrous  births 
are  faid  to  have  been  completely  formed,  where 
no  brain  or  heart  has  exifted  ; the  production  of 
which  on  other  ideas  of  generation  cannot  be 
explained ; unlcfs  it  be  fuppofed,  that  an  intire 
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embryon  had  been  at  firft  generated,  all  of  which 
had  perifhed,  and  had  been  abloi  bed,  except 
the  parts  which  conftitute  the  monflrous  or  im- 
perfect fetus  at  its  birth,  which  would  be  diffi- 
cult to  explain. 

Many  inflances  of  very  imperfeCt  fetufes  are  re- 
corded by  Monf.  J.  J.  Sue  in  his  Researches  fur 
la  Vitalite  ; and  in  the  Comment,  of  Leipfic.  I. 
17.  p.  528.  M.  Sue  diffeCted  a fetus  of  five 
months  old,  which  had  no  head,  nor  cheft,  nor 
ftomach,  nor  large  inteftines,  and  yet  the  infe- 
rior half  of  the  lower  belly  was  complete,  with 
the  umbilical  cord,  male  organs  of  generation, 
and  one  complete  inferior  limb,  of  which  a print 
is  given  in  Magazin.  Encycloped.  1 7 97 • This 
monflrous  fetus,  which  was  only  half  of  it 
formed,  ffiews,  that  the  embryon  is  not  always 
produced  from  one  beginning,  but  probably  from 
many  : as  there  was  no  brain  or  heart,  the  con- 
nection of  nerves  in  the  lower  part  of  the  fpine 
muft  have  ferved  the  purpofe  of  the  former ; and 
a junction  of  the  large  arteries  and  veins  muft 
have  ferved  the  purpofe  of  a heart,  producing  a 
circulation  like  that  in  the  liver,  or  in  the  aorta 
and  vena  cava  of  fiffi.  For  a previous  produc- 
tion and  reablorption  of  the  other  more  effential 
parts  of  the  fetus,  as  the  brain  and  heart,  with  all 
the  upper  parts  of  the  body,  and  inteftines,  would 
fecm  to  be  attended  with  ftill  greater  difficulties. 

This  miitake  of  conceiving  the  embryon  to  be- 
gin 
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gin  its  formation  in  one  point  only  might  more 
readily  be  fallen  into  from  our  habitually  conli- 
deiing  an  animal  as  an  individual  entity  ; which 
it  fee  ms  not  to  be,  till  an  union  of  the  nerves 
from  every  part  is  formed  in  the  common  fenfo- 
num,  and  produces  a general  fenfibility,  which 
is  thus  diftinguifhed  from  irritability,  which  may 
relide  in  parts  even  when  detached  from  the  fyf- 
tem,  as  is  feen  in  the  contractions  of  the  he^rt  of 
a \iper  taken  out  of  the  body,  or  of  limbs  re- 
cently cut  off. 

‘2.  Another  thing  difficult  to  conceive  from 
thofe  theories,  which  fuppofed  the  firft  rudiment 
to  confift  of  a fmgle  entity,  was  to  anfwer  the 
curious  quell  ion,  whether  the  brain,  or  heart  and 
arteries,  were  fir  ft  formed;  as  the  motions  of  the 
arterial  fyftem  previoufly  exerted  leem  to  have 
been  neceffary  for  the  lecretion  of  fenforial  power 
in  the  brain,  and  converfely  thofe  motions  of 
the  arterial  fyftem  feem  previoufly  to  require  the 
fenforial  power  derived  from  the  brain. 

This  difficulty  vanifhes,  when  we  believe,  that 
many  parts  of  the  young  embryon  can  be  begun 
at  the  fame  time,  as  various  formative  fibrils  and 
formative  molecules  coalefce,  as  they  come  into 
contact  with  each  other;  and  thus  the  rudiments 
of  the  brain  and  of  the  heart  may  be  fabricated  at 
the  fame  infant  of  time. 

3.  If  fibrils  with  formative  appetencies,  and 
molecules  with  formative  aptitudes  or  propenli- 

ties 
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ties  exift  in  the  circulation  both  of  males  and  fe- 
males, why  do  they  not  ,coalefce  there  ? This 
feems  an  unanfwerable  objection  to  M.  Buffon’s 
theory,  who  holds,  that  organic  particles  exift  in 
the  circulation  ; but  in  the  fyflem  above  delivered, 
no  organit  particles  exift  in  the  blood  in  their  com- 
bined ftate ; and  hence  no  microfcopic  animal- 
cula  are  feen  in  blood  recently  drawn,  though 
they  may  appear  after  fome  hours  ftagnation  ; 
but  the  formative  fibrils  only  and  formative  mole- 
cules are  believed  to  exift  in  the  circulation  ; and 
that  they  do  not  produce  combinations  there,  as 
they  cannot  reft  ; and  as  fuch  combinations  would 
be  too  large  to  pafs  the  capillary  veflels  of  the 
aorta,  and  of  the  pulmonary  artery,  and  of  all 
the  glands,  and  muft  there  be  perpetually  difle- 
vered,  if  they  could  be  previoufly  formed  in  the 
larger  veflels. 

4.  If  fimilar  organized  particles  were  fecreted 
by  the  fexual  glands  of  the  male  and  alfo  of  the 
female,  why  do  they  not'  produce  parts,  or  rudi- 
ments, of  an  embryon  in  the  male  or  female  re- 
fervoirs  without  a reciprocal  commixture:  This 
is  another  unanfwerable  objection  to  Mr.  Buffb'n’s 
theory,  but  not  to  that  above  delivered  ; which 
latter  fuppofes,  that  no  organized  particles  are 
fecreted  either  by  the  glands  of- the  male  or  fe- 
male ; but  that  the  fibrils  with  formative  appe- 
tencies arc  fecreted  by  the  glands  of  the  male, 
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and  the  molecules  with  formative  aptitudes  of 
propenfities  are  fecreted  by  thofe  of  the  female  ; 
and  that,  when  thefe  combine,  the  organization 
commences, 

5.  If  the  whole  of  the  embryon  is  fuppofed  to 
be  fynchronoufly  produced,  which  is  faid  almoft 
to  be  vilible  in  the  cicatricula  of  the  egg  even  be- 
fore incubation,  how  can  this  happen  from  a 
commixture  of  any  kind  of  particles  deduced  from 
both  the  male  and  female  parents,  if  thofe  par- 
ticles are  previoufly  detached  from  the  various 
parts  of  their  refpedtive  bodies ; lince  no  parts 
limilar  to  the  female  organs  can  previoufly  exifl 
in  the  male,  nor  any  of  thofe  of  the  male  organs 
previoufly  exifl  in  the  female  ? This  fynchro- 
nous  production  of  all  the  parts  of  the  embryon 
is  fuppofed  by  M.  BufFon,  and  militates  againft 
his  theory  ; and  if  it  was  true,  would  equally  mi- 
litate againft  that  above  delivered  ; but  from  all 
the  hiftorics  of  the  beginning  and  growing  fetus 
given  by  anatom ifls  there  are  parts  of  fecondary 
formation,  as  well  as  parts  of  primary  formation  ; 
thus  the  head  and  fpine  of  the  back  are  firft  feen 
both  in  the  oviparous  and  viviparous  embryon, 
and  afterwards  the  lungs,  ribs,  limbs,  nails,  hairs, 
and  feathers,  and  laft  of  all  perhaps  the  glands 
which  diftinguifli  the  fexes ; as  thefe  are  the 
laft,  which  afterwards  arrive  at  their  maturity. 

This  fecondary  formation  of  parts  is  evinced  in 

the  long  caudexes  of  the  buds  of  trees,  which 
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form  a filament  of  the  bark  ; as  from  any  part  of 
this  a new  plumula  or  leaf,  which  is  the  lungs  of 
the  embryon  bud,  can  be  produced,  when  the 
upper  part  of  a branch  is  lopped  off,  as  fliewn  111 
No.  9.  4.  of  this  fe&ion;  and  is  further  evinced 
in  fome  animals,  as  when  a common  earth-worm 
is  cut  in  halves,  the  tail  part  can  produce  ahead- 
part,  and  the  head-part  can  produce  a tail-part ; 
and  laftly,  it  is  evinced  from  the  power,  which 
crabs  poflefs  of  generating  a new  leg,  when  one 
of  them  is  accidentally  broken  off.  This  power 
is  like  wife  poffeffed  by  the  human  body,  as  in 
the  production  of  new  teeth,  and  then  of  a fe- 
cond  fet,  and  there  are  fome  inftances  on  record/ 
that  a third  fet  of  teeth  have  been  fabricated  in 
the  jaw-bones  of  age. 

The  power  of  formation  of  fecondary  parts 
in  the  human  fyftem  is  wonderfully  fhewn  by 
the  following  cafe,  which  is  related  by  Mr. 
While  in  the  Manchcfter  Memoirs,  Vol.  I. 
p.  338.  “ Some  years  ago  I delivered  a lady  of 

rank  of  a fine  boy,  who  had  two  thumbs  on  one' 
hand,  or  rather  one  thumb  double  from  the  firft 
joint,  the  outer  one  being  rather  lefs  than  the 
inner,  and  each  of  them  having  a perfeCt  nail. 
When  he  was  about  three  years  old,  I was  defired 
to  take  off  the  leffer  one ; which  I did,  but  to 
my  great  aftonifhment  it  grew  again,  and  along 
with  it  the  nail.  The  family  afterwards  went  to 
refide  in  London,  when  the  father  fhewed  it  to 

Mr. 
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Mr.  Bromfield;  who  faid,  that  he  fuppofed  Mr. 
W lute,  from  fear  of  damaging  the  joint  had  not 
' taken  it  wholly  out,  but  that  he  would  difieft  it 
out  entirely,  and  that  then  it  would  not  return. 
He  accordingly  executed  his  plan,  and  turned 
the  ball  out  of  the  focket.  Notwithftanding 
this  it  grew  again,  a freih  nail  was  formed,  and 
the  thumb  remains  in  this  ftate.” 


Recapitulation. 

X.  On  confidering  the  reproduftion  of  veget- 
able buds  and  feeds,  of  fome  in  lefts,  and  of 
more  perfeft  animals,  the  modes  of  generation 
may  be  divided  into  folitary  and  fexual. 

] . The  firft  confifls  either  in  folitary  lateral 
generation,  as  in  the  reproduftion  of  the  buds  or 
bulbs  of  vegetables,  and  of  the  young  of  the 
polypus,  and  of  the  hydra  ftentorea,  or  of  the 
folitary  internal  generation,  as  of  the  aphis,  vine- 
fretter,  aftinia,  fea-anemone,  tenia,  tape-worm* 
and  the  volvox;  all  which  are  properly  a vivipa- 
rous progeny,  as  they  are  not  preceded  by  feeds, 
or  fpawn,  or  eggs. 

In  thefe  modes  of  reproduftion  T fuppofe,  that 
fibrils  with  formative  appetencies,  and  molecules 
with  formative  aptitudes  or  propenfities,  produc- 
ed by,  or  detached  from,  various  eflential  parts  of 
their  refpeftive  fyfiems,  float  in  the  vegetable  or 
infeft:  blood.  Thefe  may  be  termed  animalized 

particles 
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particles  of  primary  combination,  confilting  of  a 
folicl  particle  adjoined  to  a peculiar  appetency  or 
propcnfity ; which  latter  may  be  cfiecmed  its 
ethereal  part,  as  magnetifm  or  electricity  may  be 
added  to  iron  or  to  other  inanimate  bodies. 

Thefe  fibrils  with  formative  appetencies,  and 
molecules  with  formative  aptitudes  or  propenfi- 
ties,  cannot  unite,  or  continue  united,  in  the 
circulating  blood,  as  they  are  not  at  reft;  and 
would  be  too  large  to  pafs  the  capillaries  of  the 
aorta,  pulmonary  artery,  and  glands,  if  they 
could  be  united  in  the  larger  veffels : they  are 
therefore  leleCted  or  fecreted  feparately  by  adapt- 
ed glands,  and  when  mixed  together  combine* 
and  form  the  primary  parts  .of  the  new  organiza- 
tion of  an  embrvon. 

Thole  fecreted  from  the  long;  caudcx  of  vegetable 

o o 

buds  are  depofited  beneath  the  cuticle  of  the  bark 
of  trees,  and  there  uniting  form  a new  caudex 
gemmae  along  the  fide  of  the  parent  one  ; which 
has  the  property  of  producing  fecondary  organi- 
zations from  the  new  powers  it  has  acquired,  - fo 
as  to  form  a leaf  or  lungs  either  at  its  lum- 
mit  in  the  axilla  of  the  parent  leaf,  or  in  any 
other  part  of  its  length  ; and  alfo  to  form  radicles 
below,  or  from  any  amputated  part. 

This  new  caudex  gemmre  is  proved  to  com- 
mence its  formation  in  feveral  places  at  the  fame 
time  from  the  triple  caudex  of  the  bud  of  a tree, 
which  has  been  twice  fuccejffively  ingrafted,  which 
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vve  have  called  a triple  mule ; but  as  the  new  ve- 
getable con  lifts  in  general  of  a combination  of 
parts  derived  from  one  parent,  it  much  more  ac- 
curately refembles  that  parent  in  its  form,  growth, 
and  difeafes,  than  the  progeny  from  fexual  or  fe- 
rn inal  generation.  The  fame  circumftances  occur 
to  the  vegetables,  which  poffefs  fhort  and  flat 
eaudexes,  which  exift  between  the  radicles  and 
the  root-leaves,  as  in  the  bulbs  of  tulips  and 
onions ; which  might  poflibly  be  ingrafted  on 
each  other  like  the  buds  of  different  trees,  and 
form  curious  mule  bulbs. 

This  lateral  or  folitary  mode  of  propagation  be- 
longs likewife  to  the  polypus  of  our  ditches,  and 
to  the  hydra  ftentorea,  and  probably  to  many 
other  infeCts. 

2.  There  is  alfo  a folitary  internal  mode  of  ge- 
neration, which  occurs  in  the  viviparous  pro- 
ductions of  the  aphis,  which  are  known  to  pro- 
ceed for  eight  or  nine  fucceflive  generations  with- 
out the  congrefs  of  fexes  ; but  what  is  extraordi- 
nary,  a congrefs  of  fexes  appears  to  be  neceflary 
-in  their  production  of  an  oviparous  progeny  in 
the  autumn  for  the  prefervation  of  the  lpecies 
during  winter ; whence  it  would  leem,  that  foli- 
tary generation  always  produces  a viviparous  off- 
fpring.  For  the  more  particular  hiftory  of  this 
wonderful  and  important  infeCt  fee  Phytologia, 
SeCt.  IX.  and  XIV.  To  which  may  be  added,, 
that  a fimilar  internal  folitary  mode  of  repro- 
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duCtion  probably  obtains  in  tlie  tenia,  or  tape- 
worm, of  the  inteftines,  which  affliCts  variety  of 
animals,  and  of  the  aCtmca,  01  lea-anemone,  and 
of  the  volvox,  as  defcribed  in  the  Syflema  Na- 
turae of  Linneus. 

The  eflential  difference  between  the  folitary  la- 
teral generation  and  the  folitary  internal  geneia- 
tion  feems  to  conti ft  in  this  ; that  in  the  former 
there  are  many  glands,  which  fecrete  or  produce 
the  fibrils  with  formative  appetencies  ; and  many 
other  glands,  which  fecrete  or  produce  the  mole- 
cules with  formative  aptitudes  or  propenfities; 
and  that  thefe  numerous  fecretions  are  mixed  to- 
gether and  combine  in  one  large  receptacle  be- 
neath the  cuticle  of  trees,  and  of  fome  in  feels, 
and  there  combining  generate  the  organized  par- 
ticles, which  conftitute  the  rudiment  of  the  new 
embryon,  producing  many  of  the  effential  parts 
of  it  at  the  fame  time  ; whereas  in  the  latter, 
there  probably  exifts  but  one  fet  of  glands,  which 
fecrete  the  fibrils  with  formative  appetencies ; 
and  another  fet  of  glands  which  fecrete  the  mole- 
cules with  formative  propenfities  ; and  that  thefe 
primary  particles  are  received  and  mingled  toge- 
ther in  a lefs  extent!  ve  reiervqir  ; as  an  univerfal 
exiftence  of  procreative  glands,  as  in  the  long 
caudexes  of  vegetable  buds,  might  have  been  in- 
convenient to  locomotive  animals.  Thefe  there- 
fore feem  to  conftitute  a link  of  the  chain  of  na- 
ture between  the  lateral  production  of  buds,  and 

X 2 tin? 


! 


308  GENERATION.  Sect.  XXXIX.  io.  3. 

the  fexual  hermaphrodites,  which  arc  next  to  be 
conlidered. 

3.  The  fexual  mode  of  propagation  may  be 
divided  firft  into  hermaphrodite  or  reciprocal 
fexual  generation,  as  in  the  flowers  of  molt  ve- 
getables, and  in  fomc  large  infe&s,  as  in  dew- 
worms  and  fhell-fnails,  and  probably  in  many 
fmaller  ones.  Secondly  into  the  Ampler  fexual 
generation,  which  occurs  in  the  larger  animals. 

The  fexual  modes  of  generation  may  alfo  be 
divided  into  the  feminal  or  oviparous  modes,  as 
the  feeds  of  plants,  the  fpawn  of  flfh,  and  of 
infects,  and  the  eggs  of  birds ; and  fecondly  into 
the  viviparous  modes,  as  the  fummit- bulbs  of 
fomc  vegetables,  as  of  polygonum  viviparum, 
magical  onions,  and  the  cloves  of  garlic  ; as  thefe 
fummit  bulbs  fucceed  the  fexual  congrefs  of  the 
male  and  female  organs  of  flowers  ; and  are  not 
buds,  as  their  roots  or  caudexes  do  not  pafs 
down  the  Item  of  the  plant  into  the  ground ; 
and  are  therefore  a fexual  viviparous  progeny  of 
vegetables  : but  the  principal  viviparous  fexual 
productions  are  thofe  of  quadrupeds  and  of  mam- 
kind. 

Next  to  the  internal  folitary  mode,  of  propa- 
gation nature  feems  to  have  produced  the  her- 
maphrodite lyflem  of  reproduction,  as  in  moft 
flowers,  and  in  fnails  and  dew-worms ; in  thefe 
the  maftoline  and  feminine  organs  are  generally 
external  and  totally  feparated  h orn  each  other, 

and 
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and  confift  of  glands,  which  fecrete  the  fibrils 
with  formative  appetencies,  and  the  molecules 
with  formative  propensities'  from  the  fame  mats  of 
blood. 

Hence  in  vegetable  productions  the  tiees  ltom 
feed,  as  apple  trees,  Sometimes  exactly  reiemble 
the  parent  tree,  like  the  buds  and  bulbs,  which 
are  produced  without  lexual  intercourfe  ; at  other 
times  they  do  not  exactly  refemble  the  parent 
tree,  which  feems  to  be  owing  to  the  anther- 
duft  fometimes  of  the  fame  flower,  or  fome- 
tiines  of  other  flowers  in  its  vicinity,  cauiing 
the  impregnation  ol  the  ftigma.  But  in  herma- 
phrodite infects,  as  the  fhell-fnail,  and  dew- 
worm,  I have  frequently  obferved,  that  they  im- 
pregnate each  other  reciprocally,  though  it  is  at- 
tended with  much  danger  and  inconvenience  to 
them  ; and  I thence  conclude,  that  they  have 
not  the  power  to  impregnate  themfelves  by  the 
conjunction  of  their  own  organs  of  reproduc- 
tion, fince  if  that  had  happened,  the  progeny 
would  probably,  like  the  buds  of  trees,  more  ex- 
actly have  refembled  the  parent;  and  no  im- 
provement of  the  fpecies,  or  no  new  ipecies  from 
the  fame  genus,  could  have  been  procreated  ; 
which  latter  circumftance  has  probably  much  in- 
created  the  number  both  of  animal  and  vegetable 
productions. 

4.  Laftly,  the  fimplc  mode  of  fcxual  genera- 
tion differs  from  the  reciprocal  or  hermaphrodite 
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mode  of  generation  ; as  the  glands,  which  con- 
ftitute  the  mafculine  and  feminine  organs,  fecretc 
the  fibrils  with  formative  appetencies  and  the 
molecules  with  formative  propenfities  from  dif- 
ferent mafles  of  blood ; as  a double  fyftem  of  or- 
gans might  have  been  cumberfome,  if  they  had 
exified  together  in  larger  and  more  adtive  ani- 
mals: though  it  is  not  improbable,  that  all  ani- 
mals were  originally  hermaphrodite,  according  to 
the  opinion  of  Plato  in  rcfpect  to  human  kind,  as 
would  appear  from  the  teats  or  nipples,  as  well  as 
the  pectoral  glands,  which  are  fiill  to  be  feen  in 
men  and  in  all  male  quadrupeds. 

In  this  mode  of  propagation  the  fibrils  with 
formative  appetencies  detached  from  lome  or 
many  cffential  parts  of  the  male  parent,  or 
which  were  formed  from  the  blood  accordant  to 
thofe  cffential  parts,  are  fecretcd  by  the  male  or- 
gan into  an  adapted  refervoir ; and  the  molecules 
with  formative  propenfities  detached  from  l'ome 
or  many  eflential  parts  of  the  female  parent,  or 
which  are  formed  from  the  blood  accordant  to 
thofe  cffential  parts,  are  fecretcd  by  the  female 
organ  into  an  adapted  refervoir:  and  in  this  cir- 
c.umfta'nce  lecretion  differs  from  nutrition ; in 
the  latter  certain  particles  of  the  blood,  which 
were  not  previoufiy  uled  in  the  fyftem,  are  em- 
braced and  become  a folid  part  of  the  animal ; in 
the  former  certain  particles,  which  had  previoufiy 
been  ufed  in  the  fyftem,  and  detached  from  it, 
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are  imbibed  by  adapted  glands,  and  depofited  m 
refervoirs,  or  detruded.  See  Sefl.  XXXVII.  3. 

Finally  when  ihefe  are  mixed  together  in  the 
afl  of  copulation,  they  embrace  and  coalefcc,  and 
form  the  effential  parts  of  the  new  embryon  ; 
the  production  of  which  commences  in  more 
places  than  one ; as  the  brain  and  heart,  with 
feme  nerves,  arteries,  veins,  and  abforbent  veffels, 
are  probably  formed  at  the  lame  time,  and  al- 
moft  inftantaneoufly. 

Thele  new  fibrous  combinations  acquire  new 
appetencies,  and  produce  molecules  by  their  vital 
activity  with  new  aptitudes  or  propenfities ; 
and  thus  gradually  fabricate  other  fecondary 
parts  either  fynchronous  or  fucceflive  ones,  as  the 
ribs,  lungs,  limbs,  and  finally  the  organs,  which 
diftinguifh  the  fexes,  with  the  general  difference 
of  the  male  and  female  form  throughout  the  whole 
fyftem,  according  to  the  prevailing  or  pieponde- 
rant  a&ivity  or  quantity  of  the  fibrils  with  appe- 
tencies derived  from  the  male,  or  the  molecules 
with  propenfities  derived  from  the  female.  This 
idea  differs  from  the  theory  of  M.  Buffon,  which 
fnppofes  the  whole  embryon  to  be  formed  at  the 
fame  time,  or  that  the  fexual  organs  are  fii  ft  pi  o- 
duced,  as  a centre  of  animalization  ; but  the  fe- 
condary production  of  thefe  organs  is  agreeable 
to  all  obfervations  on  the  growing  chick  or  fetus, 
and  is  ftrongly  countenanced  by  the  flow  pro- 
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grefs  of  thefe  parts  after  birth,  which  are  not 
complete  till  the  maturity  of  the  animal,  which 
is  termed  its  puberty. 

The  power,  which  the  primary  or  effcntial 
parts  of  the  embryon  pofiefs,  of  producing  fccon- 
dary  or  lets  effcntial  parts,  is  analogous  to  the 
production  of  a new  plumula  or  new  radicles  by 
the  vegetable  enibryon,  or  caudex  gemmae  men- 
tioned in  No.  8.  4.  of  this  Te&ion  ; and  to  the 
power  with  which  crabs  are  furnifhed  to  pro- 
duce a new  limb,  when  one  is  broken  off;  and 
to  that  of  earth-worms,  which  when  cut  in 
halves,  can  acquire  a new  head  or  a new  tail ; and 
to  the  power  in  a human  infant  of  regenerating 
a fupernumerary  thumb,  to  the  production  of  a 
new  let  ot  teeth,  and  the  developement  of  the 
fcxual  glands  at  puberty.  See  No.  g.  5.  of  this 
feClion. 

5.  Some  of  thefe  fexual  reproductions  confifl 
ot  feeds,  or  eggs,  in  which  the  effential  parts  of 
die  vegetable  or  of  the  chick  are  already  formed,  as 
may  be  feen  in  tne  corculum  of  many  feeds,  and 
in  the  cicatricula  of  an  egg,  as  foon  as  it  leaves 
the  body  of  the  hen  before  incubation.  In  this 
ft  ate  the  embryon  does  not  continue  to  grow,  if 
expofed  only7  to  the  ufual  degree  of  the  warmth 
and  moifture  of  the  atmofphere,  but  may  be  long 
kept  in  its  fiatc  of  infenfible  life;  though  it  will 
loon  ferment  or  putrefy,  if  it  be  deprived  of  life. 

Otherwifo 
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Other  wife  thefe  ftiu  al  productions  cqnfifl  of 
fpawn,  which  differs  from  eggs  by  the  embryoa 
not  being  included  in  a hard  unyielding  fhell  ; 
fo  that  the  receptacle  diftends,  as  the  fetus  in- 
creafes  in  fizej  which  is  feen  in  the  fpawn  of 
fifh  and  frogs,  and  in  the  eggs  of  fpiders,  fnails, 
and  many  other  infects.  From  this  diftenfibility 
of  the  bag,  which  contains  the  embryons  of  fifh 
and  infects,  it  feems  more  to  referable  the  uterus 
of  quadrupeds  than  the  eggs  of  birds ; as  in  the 
former  the  receptacle  increafes  in  fize  along  with 
the  fetus,  and  fupplies  the  liquor  of  the  amnios, 
as  it  is  wanted  ; but  differs  by  its  not  continuing  in 
the  matrix  of  the  mother,  till  the  exclufion  of  the 
young  animal  into  the  cold  and  dry  atmofphere. 

XI.  1.  Finally  we  conclude,  that  as  the  inani- 
mate particles  or  atoms  of  mattei  unite  into 
cryftals  of  various  forms  by  the  various  powers 
of  attraction,  which  fome  kinds  of  them  poffefs  ; 
and  the  various  aptitudes  to  be  attracted,  v/nich 
Other  kinds  polfefs ; which  may  be  termed  the 
ethereal  properties  of  inanimate  mattei  ; lo  the 
animated  fibrils  or  molecules,  which  poffefs  ap- 
petencies to  embrace,  and  propenfities  to  be  em- 
braced, which  may  be  called  their  ethereal  pio- 
pertics,  coalefce,  when  they  approach  each  other, 
and  form  organized  bodies. 

When  this  organization  begins  only  in  a tingle 
point,  and  only  enlarges,  as  it  acquires  new  kinds 
of  appetencies,  as  explained  in  the  former  part  of 

this 
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this  fed  ion  on  Generation,  I fuppofe  an  animated 
being  commences ; fuch  as  the  animalcula,  which 
aic  feen  by  the  lolar  microfcope  in  variety  of 
fluids,  which  have  for  a time  flagnated  ; as  in 
ini ullons  oi  the  feeds  of  plants,  in  the  femen  of 
animals,  and  of  all  other  vegetable  and  animal 
recrements  diffufed  in  water.  Thefe  microfcopic 
animals  I fuppofe  are  produced  by  the  ilagnation 
of  the  femen  in  the  veficulas  feminales,  and  by  the 
matter  of  the  itch  by  Ragnation  in  its  puflules, 
and  by  the  feces  by  their  Ilagnation  in  the  in- 
teftines ; but  I believe,  that  they  do  not  exift  in 
the  blood,  nor  in  fluids  recently  fecreted.  Thefe 
microfcopic  animals  conllitute  the  primordium 
vitae,  or  fir  ft  order  of  animal  life,  and  probably 
are  not  originally  propagated,  but  limply  arife 
from  the  diffolution  of  all  vegetable  or  animal 
matter. 

This  fpontaneous  production  of  microfcopic 
animals  appears  from  their  being  difeovered  in  a 
few  days  in  all  folutions  of  decompofing  vege- 
table and  animal  matters,  as  well  after  having  been 
fubjeCted  to  the  heat  of  boiling  water  as  before. 
Thus  Mr.  Reaumur  put  fome  boiling  veal  broth, 
and  Mr.  Baker  put  fome  boiling  hot  mafhed 
potatoes  into  hot  phials,  which  were  clofed  with 
glafs-ftopples ; and  both  of  them  in  three  days 
became  as  full  of  animalcula,  as  the  fame  mate- 
rials put  into  other  phials  without  being  previ- 

oully  boiled.  Baker  on  the  Microfcope. 
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It  it  probable  that  there  exift  microfcopic  vegeta- 
ble productions,  as  well  as  microfcopic  animals, 
which  may  not  have  been  attended  to  owing  to 
the  quick  evaporation  of  a drop  of  water  in  a 
microfcope  ; and  that  thele  are  firlt  formed,  ipon- 
taneoufly  from  the  decompofmg  recrements  of 
vegetable  or  animal  bodies ; and  that  they  after- 
wards generate  others  rather  more  perfect  than 
themfelves  by  lateral  reproduction.  From  this 
kind  of  fpontaneous  microfcopic  vegetation,  I 
fuppofe  the  green  matter  obferved  by  Dr.  Prieft- 
Jey,  which  gives  up  fo  much  vital  air  in  the  fun- 
fhine,  originates  ; and  that  it  afterwards  generates 
a fucceeding  progeny.  As  it  is  at  firlt  flowly 
produced  in  water  in  any  fituation,  and  after- 
wards is  propagated  with  great  rapidity  ; and  ac- 
cording to  the  obfervations  of  Senebier  it  is  moft 
quickly  produced  in  water  in  which  vegetable  or 
animal  fubftances  are  in  a ftate  of  difiblution. 
Whence  fome  philofophers  have  lately  fuppofed 
this  green  matter  to  be  of  animal  origin,  as  it 
changes  from  a globular  form  to  that  of  a thread ; 
which  has  occafioned  much  investigation  by  Fon^ 
tana,  Ingenhouz,  and  Senebier.  Journal  de  Phy- 
fique  par  Delametherie,  T.  5. 

In  the  fame  manner  the  mucor,  or  mould, 
which  grows  on  all  dccompofing  vegetable  and 
animal  fubftances,  which  are  at  reft:  in  a proper 
degree  of  moifturc  and  warmth,  and  which,  thence 
appears  to  have  no  parent,  is  probably  firft  pro- 
duced 
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duccd  by  the  fpontaneous  appetencies  and  apti- 
tudes or  propenfities  of  the  decompofed  particles 
of  organic  bodies;  and  probably  thefenpw  combina- 
tions aie  at  fir  ft  nncrofeopic  olpjedls,  which  pro- 
duce others  by  lateral  or  folitary  generation,  more 
and  more  perfect  and  of  greater  magnitude  than 
themlelves,  but  which  never  acquire  the  organi- 
zation neceflary  for  fexual  reproduction.  The 
fungi,  which  grow  only  on  decaying  parts  of  trees 
or  other  vegetables,  as  well  as  the  mufhrooms 
from  horfe  dung,  which  commence  with  fmall 
hair-like  roots,  and  probably  never  produce  feeds, 
feem  to  arife  in  a fimilar  manner  from  fpontaneous 
microfcopic.  organization,  improved  and  magni- 
fied by  fuccefiive  folitary  generations. 

2.  The  l'econd  kind  of  animal  production, 
which  is  properly  generation,  commences  in  more 
points  than  one ; as  in  the  production  of  the  long 
caudexes  of  the  buds  of  trees;  and  the  ani- 
mated fibrils  and  molecules  firft  combine,  and 
form  organized  bodies  ; and  thefe  unite  again, 
where  they  are  in  contact;  and  thus  the  new 
embryon  commences  in  many  points  at  once ; 
and  the  folitary  mode  of  generation  is  fecon- 
dary  to  the  production  of  the  fmalleft  microfcopic 
animals,  which  I iiippofe  commence  their  exift- 
cnce  in  one  point  only,  that  is,  by  the  production 
firft  of  a fingie  living  filament,  which  I formerly 
believed  to  be  the  general  mode  of  propagation. 
This  folitary  mode  of  generation  -occurs  in  the 

production 
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production  of  the  buds  of  all  vegetables ; and 
perhaps  the  molt  imperfeCt  vegetables,  as  truf- 
fles, and  other  fungi,  are  only  propagated  by  buds 
to  this  day,  not  having  yet  acquired  fexu'al  organs* 
as  feems  alio  to  occur  in  fome  imperfeCt  animals, 
as  the  polypi,  hydra,  and  tenia. 

3.  Other  vegetables  have  acquired  an  herma- 
phrodite date,  and  poflefs  external  lexual  organs, 
as  in  moft  flowers  ; but  both  the  male  and  female 
organs  acquire  or  produce  their  adapted  fluids 
from  the  fame  mafs  of  blood,  and  thus  referable 
hermaphrodite  in  feels,  as  fnails  and  worms. 

4.  Other  vegetables  have  acquired  a ieparation 
of  the  lexes,  either  on  the  fame  plant,  as  in  the 
clafs  of  vegetables  termed  by  Linneus,  monoecia, 
or  on  different  plants,  as  in  the  clafs  dioecia;  the 
buds  of  which  may  properly  be  called  male  or 
female  vegetables,  and  differ  in  fome  degree  in 
their  form  and  colour,  like  male  and  female  ani- 
mals ; and  in  this  they  referable  the  larger  ani- 

- mals,  as  their  lexual  glands  acquire  or  produce 
their  prolific  fluids  from  different  maffes  of  blood  ; 
which  is  probably  lefs  cumberfome  to  the  indivi- 
dual, than  where  both  the  fexual  glands  exift  in 
one  organized  fyftem. 

In  all  thefe  vegetable  and  animal  modes  of  re- 
production, I luppofe  the  new  embryon  to  begin 
in  many  points,  and  in  complicated  animals  in 
many  moic  points  probably  than  in  the  more 
Ample  ones ; and  finally,  that  as  thefe  new  organ- 
ized 
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ized  parts,  or  rudiments  of  the  embryon,  acquire 
• new  appetencies,  and  produce  or  find  molecules 
with  new  propensities,  many  fecondary  parts  are 
afterwards  fabricated. 

Thus  it  would  appear,  that  all  nature  exifts  in  a 
Rate  ot  perpetual  improvement  by  laws  impreffed 
on  the  atoms  of  matter  by  the  great  cause  op 
causes;  and  that  the  world  may  ftill  be  in  its 
infancy,  and  continue  to  improve  for  ever  and 
ever. 

5.  Concerning  the  fpontaneous  production  of 
microfcopic  animalcules,  I beg  leave  to  repeat, 
firft,  that  I fuppofe  the  fmalleft  ones  to  be  formed 
by  the  coalefcence  or  embrace  of  the  animal 
fibrils,  which  poffefs  appetencies,  with  the  animal 
molecules,  which  poffefs  correfpondent  propenfi- 
ties  ; and  that  the  animal  fibrils  and  molecules 
are  found  in  all  vegetable  and  animal  matter,  as 
its  organization  becomes  decompofed;  if  there 
exifts  along  with  it  fufficient  moifture  and  proper 
warmth. 

Secondly,  that  this  kind  of  fpontaneous  repro- 
duction refembles  actual  generation  in  its  confift- 
ing  of  the  coalefcence  of  animal  fibrils  with  ap- 
petencies and  animal  molecules  with  correfpon- 
dent propenfities,  that  in  the  former  they  meet 
each  other  in  the  folution  of  animal  matter,  as  it 
decompofes  by  ftagnation ; whereas  in  the  latter 
thele  formative  fibrils  and  molecules  are  fecreted 
by  different  glands  from  the  blood  of  the  parent. 

Thirdly, 
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Thirdly,  that  the  firft  animalcules  produce 
other  ones  by  aCtual  generation,  but  without 
Texes,  like  the  buds  of  trees,  and  that  as  many 
generations  may  occur  in  a day,  perhaps  in  an 
hour,  I conceive,  that  they  may  gradually  acquire 
new  organizations,  and  improve  by  addition  of 
new  parts,  as  of  fins,  mouth,  in te times,  and  fi- 
nally, perhaps,  fexual  organs  of  reproduction. 
Thus  the  feed  of  a tulip  produces  a fmall  root  the 
fize  of  a pea  the  fiiTt  fummer,  with  a fummit  like 
a blade  of  grafs  ; this  dies  in  autumn,  having  pre- 
vioutly  produced  a fucceffor  larger  than  itfelf,  and 
with  a llronger  leaf  or  fummit ; in  the  autumn 
this  likewile  perithes,  and  a third  generation  is 
produced,  which  is  trill  larger  and  more  perfeCt ; 
till  the  fifth  generation  from  the  feed  becomes 
fo  much  more  perfect  as  to  produce  fexual  organs 
of  reproduction,  as  the  flower  with  its  anthers 
and  ftigma. 

This  curious  analogy  is  not  only  fupported  by 
the  feedling  buds  of  trees,  which  fucceed  each 
other  for  ten  or  twelve  generations,  the  parent 
buds  dying  in  the  autumn,  before  they  become 
fufflciently  perfeCt  to  form  the  fexual  organs  of 
reproduction  in  their  flowers,  as  occurs  in  apple- 
trees  ; but  is  alfo  obfervable  in  a complete  infeCt, 
as  in  the  aphis,  which  continues  to  propagate 
for  nine  generations  from  the  egg  without  fex ; 
and  then  becomes  fo  perfeCt  as  to  form  fexual 
organs,  and  to  produce  an  oviparous  progeny. 

Other 
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Other  infecfts,  as  the  moths  and  butterflies,  un- 
dergo a great  change  of  form,  before  they  acquire 
the  property  of  fexual  reprodu&ion ; and  pro- 
bably innumerable  other  kinds  of  infers  are  fub- 
jedt  to  the  fame  law. 

This  idea  of  the  production  and  changes  of 
form  of  microfcopic  animalcules  is  countenanced 
by  the  fmaller  kinds  never,  I believe,  having 
been  feen  in  their  egg  or  infant  ftate ; and  by 
fomc  of  them  being  capable  of  being  revived  in  a 
few  hours  by  warmth  and  moifture  after  having 
been  dry  and  motionlefs  for  months,  as  the  infedt 
named  vorticella.  And  laflly,  from  the  changeful 
forms,  which  fome  of  them  affume,  as  that  which 
is  called  proteus.  See  Baker  and  Adams  on  the 
Microfcope. 

Thus  as  by  the  attractions,  and  aptitudes  to 
be  attracted*  which  exit!  in  inanimate  matter, 
various  new  bodies  are  produced  from  the  de- 
compofitidn  of  thofe,  which  previoufly  exifted  ; 
fo  by  the  appetencies'  to  embrace,  and  the  pro- 
penftties  to  be  embraced,  in  animal ized  matter, 
various  new  animalcules  are  formed  from  the 
decompofition  of  thofe,  which  previoufly  exifted ; 
owin<r  in  both  cafes  to  the  immutable  laws  im- 

O 

preflfed  both  on  inanimate  and  on  organized  mat- 
ter by  the  great  first  cause. 

XII.  1.  Cause  and  effect  may  be  confi- 
derecl  as  the  progreflion,  or  fucceffive  motions, 
•of  the  parts  of  the  great  fyftem  of  Nature.  The 

ftate 
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Hate  of  things  at  this  moment  is  the  effedt  of 
the  ftate  of  things,  which  exifted  in  the  preceding 
moment;  and  the  caufe  of  the  Hate  of  things, 
which  fhall  exift  in  the  next  moment. 

Thefe  canfes  and  effedts  may  be  more  eafily 
comprehended,  if  motion  be  confidered  as  a 
change  of  the  figure  of  a group  of  bodies,  as 
propofed  in  Sedt.  XIV.  2.  2.  inafmuch  as  our 
ideas  of  vifible  or  tangible  objcdts  are  more  dif- 
tindt,  than  our  abftradted  ideas  of  their  motions. 
Now  thd  change  of  the  configuration  of  the 
fyftem  of  nature  at  this  moment  mult  be  an 
effedt  of  the  preceding  configuration,  for  a change 
of  configuration  cannot  exit!  without  a previous 
configuration  ; and  the  proximate  caufe  of  every 
effect  muft  immediately  precede  that  effedt.  For 
example,  a moving  ivory  ball  could  not  proceed 
onwards,  unlefs  it  had  previoufiy  begun  to  pro- 
ceed; or  unlefs  an  impulfe  had  been  previoufiy 
given  it ; which  previous  motion  or  impulfe  con- 
ftitutcs  a part  of  the  laft  fituation  of  things. 

As  the  effects  produced  in  this  moment  of 
time  become  canfes  in  the  next,  we  may  confider 
the  progreffive  motions  of  objedts  as  a chain  of 
caufes  only  ; whofe  firft  link  proceeded  from  the 
great  Creator,  and  which  have  exifted  from  the 
beginning  of  the  created  univerfe,  and  are  per- 
petually proceeding. 

2.  Thefe  cautes  may  be  conveniently  divided 
into  two  kinds,  efficient  and  inert  caufes,  accord- 

vql.  11.  Y ing 
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ing  with  the  two  kinds  of  entity  fuppofed  to 

exift  in  the  natural  world,  which  may  be  termed 

matter  and  fpirit,  as  propofed  in  SeCt.  I.  and 

further  treated  of  in  SeCl.  XIV.  The  efficient 
* 

caufes  of  motion,  or  new  configuration,  con- 
fffi  cither  of  the  principle  of  general  gravita- 
tion, which  actuates  the  fun  and  planets ; or 
of  the  principle  of  particular  gravitation,  as 
in  electricity,  magnetifm,  heat ; or  of  the  prin- 
ciple of  chemical  affinity,  as  in  combuftion, 
fermentation,  combination ; or  of  the  principle 
of  organic  life,  as  in  the  contraction  of  vegetable 
and  animal  fibres.  The  inert  caufes  of  motion, 
or  new  configuration,  confift  of  the  parts  of  mat- 
ter, which  are  introduced  within  the  fpheres  of 
activity  of  the  principles  above  deferibed.  Thus, 
when  an  apple  falls  on  the  ground,  the  principle 
of  gravitation  is  the  efficient  caufe,  and  the  mat- 
ter of  the  apple-tree  the  inert  caufe.  If  a bar  of 
iron  be  approximated  to  a magnet,  it.  may  be 
termed  the  inert  caufe  of  the  motion,  which 
brings  thefe  two  bodies  into  contaCl ; while  the 
magnetic  principle  may  be  termed  the  efficient 
caufe.  In  the  fame  manner  the  fibres,  which 
conftitute  the  retina,  may  be  called  the  inert 
caufe  of  the  motions  of  that  organ  in  vifion, 
while  the  fenforial  power  may  be  termed  the 
efficient  caufe. 

3.  Another  more  common  difiribution  of  the 
perpetual  chain  of  caufes  and  effcCfs,  which  con- 
fiitulc  the  motions,  or  changing  configurations, 

of 
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of  the  natural  world,  is  into  active  and  paffive. 
Thus,  if  a ball  in  motion  impinges  again  ft  ano- 
ther ball  at  reft,  and  communicates  its  motion  to 
it,  the  former  ball  is  laid  to  a 61,  and  the  latter  to 
be  adted  upon.  In  this  fenle  of  the  words  a 
magnet  is  faid  to  attract  iron  ; and  the  prick  of  a 
fpur  to  ftimulate  a horfe  into  exertion;  to  that 
in  this  view  of  the  works  of  nature  all  things 
may  be  faid  either  limply  to  exift,  or  to  exift  as 
caules,  or  to  exift  as  eftedts  ; that  is,  to  exift  either 
in  an  active  or  paffive  ftate. 

This  diftribution  of  objedts,  and  their  motions, 
or  changes  of  pofition,  has  been  found  fo  conve- 
nient for  the  purpoles  of  common  life,  that  on 
this  foundation  relts  the  whole  conftrudiion  or 
theory  of  language.  The  names  of  the  things 
themfelves  are  termed  by  grammarians  Nouns, 
and  their  modes  of  exi lienee  are  termed  Verbs. 
The  nouns  are  divided  into  lubftantives,  which 
denote  the  principal  things  ipoken  of ; and  into 
adjedtives,  which  denote  fome  circumftances,  or 
lefs  kinds  of  things,  belonging  to  the  former. 
The  verbs  are  divided  into  three  kinds,  fuch  as 
denote  the  exiftence  of  things  limply,  as,  to  be  ; 
or  their  exiftence  in  an  adlive  ftate,  as,  to  eat; 
or  their  exiftence  in  a paffive  ftate,  as,  to  be  eaten. 
Whence  it  appears,  that  all  languages  con  ft  ft  only 
of  nouns  and  verbs,  with  their  abbreviations  for 
the  greater  expedition  of  communicating  our 
thoughts ; as  explained  in  the  ingenious  work  of 
Mr.  Horne  Tooke,  who  has  unfolded  by  a Angle 
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flafh  of  light  the  whole  theory  of  language, 
which  had  fo  long  lain  buried  beneath  the  learned 
lumber  of  the  fehools.  Diverfions  of  Purley. 
Johnfon.  London. 

A.  A third  divifion  of  caufes  has  been  into 
proximate  and  remote ; thefe  have  been  much 
fpoken  of  by  the  writers  on  medical  fubjects,  but 
without  fufficient  precifion.  If  to  proximate  and 
remote  caufes  we  add  proximate  and  remote  ef- 
fects, we  fhall  include  four  links  of  the  perpetual 
chain  ol  caufation ; which  will  be  more  con- 
venient for  the  difeuffion  of  many  philofophical 
fubjects. 

Thus  if  a particle  of  chyle  be  applied  to  the 
mouth  of  a lacteal  veffel,  it  may  be  termed  the- 
remote  caufe  of  the  motions  of  the  fibres,  which 
compofe  the  mouth  of  that  lacteal  veffel ; the  fen- 
forial  power  is  the  proximate  caufe  ; the  contrac- 
tion of  the  fibres  of  the  mouth  of  the  veffel  is  the 
proximate  effect  ;•  and  their  embracing  the  par- 
ticle of  chyle  is  the  remote  effect ; and  thefe 
four  links  of  caufation  conditute  abforption. 

Thus  when  we  attend  to  the  riling  fun,  fuff 
the  yellow  rays  of  light  flimulate  the  fenforial 
power  refiding  in  the  extremities  of  the  optic 
nerve,  this  is  the  remote  caufe.  2.  The  fenforial 
powder  is  excited  into  a date  of  activity,  this  is  .the 
proximate  caufe.  3.  The  fibrous  extremities  of 
the  optic  nerve  are  contracted,  this  is  the  prox- 
mate  effect.  A.  A pleafui'able  or  painful  fen  fa- 

don 
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lion  is  produced  in  confequencc  of  the  contraetion 
of  thefe  fibres  of  the  optic  nerve,  this  is  the  re- 
mote effect ; and  thefe  four  links  of  the  cnain  ot 
caufation  conftitute  the  fenlitive  idea,  01  what  is 
commonly  termed  the  fenfation  of  the  riling  fun. 

5.  Other  caufes  have  been  announced  by  me- 
dical writers  under  the  names  of  caufa  procatarc- 
tica,and  caufa  proegumina,  and  caufa  tine  qua  non. 
All  which  are  links  more  or  lets  diftant  of  the 
chain  of  remote  caules. 

To  thefe  mu  ft  be  added  the  final  caufe,  to 
called  by  many  authors,  which  means  the  motive, 
for  the  accomplifhment  of  which  the  preceding 
chain  of  caufes  was  put  into  adtion.  The  idea  of 
a final  caufe,  therefore,  includes  that  of  a rational 
mind,  which  employs  means  toefFedt  its  purpofes; 
thus  the  defire  of  preferving  himfelf  from  the  pain 
of  cold,  which  he  has  frequently  experienced, 
induces  the  favage  to  conftrudt  his  hut ; the  fix- 
ing flakes  into  the  ground  for  walls,  branches  of 
trees  for  rafters,  and  turf  for  a cover,  are  a feries 
of  fucceffive  voluntary  exertions  ; which  are  fo 
many  means  to  produce  a certain  effiedt.  This 
effedt  of  preferving  himfelf  from  cold,  is  termed 
the  final  caufe  ; the  conftrudtion  of  the  hut  is  the 
remote  effect ; the  adtion  of  the  mufcular  fibres 
of  the  man,  is  the  proximate  effect  j the  volition, 
or  activity  of  defire  to  preferve  himfelf  from  cold, 
is  the  proximate  caufe;  and  the  pain  of  cold, 
which  excited  that  defire,  is  the  remote  caufe. 

Y 3 t>.  This 
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6.  This  perpetual  chain  ofcaufes  and  effects,  the 
firft-hnk  of  which  is  rivetted  to  the  throne  of  God, 
divides  itfelf  into  innumerable  diverging  branches, 
which,  like  the  nerves  anting  from  the  brain, 
peimeaie  the  mod  minute  and  mod  remote  extre- 
mities of  the  fydem,  diffuling  motion  and  fenfa- 
tion  to  the  whole.  As  every  caufe  is  fuperior  in 
power  to  the  effedt,  which  it  has  produced,  fo  our 
idea  of  the  power  of  the  Almighty  Creator  be- 
comes more  elevated  and  iubhme,  as  we  trace  the 
operations  of  nature  from  caufe  to  caufe,  climbing 
up  the  links  of  thefe  chains  of  being,  till  we 
afcend  to  the  Great  Source  of  all  things. 

O 

Hence  the  modern  difcoveries  in  chcmidry  and 
in  geology,  by  having  traced  the  caufes  of  the 
combinations  of  bodies  to  remoter  origins,  as  well 
as  thofe  in  aftronomy,  which  dignify  the  prefent 
age,  contribute  to  enlarge  and  amplify  our  ideas 
of  the  power  of  the  Great  Find  Caufe.  And  had 
thofe  ancient  philofophers,  who  contended  that 
the  world  was  formed  from  atoms,  aferibed  their 
combinations  to  certain  immutable  properties  re- 
ceived from  the  hand  of  the  Creator,,  fuch  as 
general  gravitation,  chemical  affinity,  or  animal 
appetency,  indead  of  aferibing  them  to  a blind 
chance  ; the  dodlrine  of  atoms,  as  condituting  or 
compofing  the  material  world  by  the  variety  of 
their  combinations,  fo  far  from  leading  the  mind 
to  atheifm,  would  drengthen  the  demondration 
of  the  exidcncc  of  a Deity,  as  the  fird  caufe  of  all 

things; 
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things;  becaufe  the  analogy  reful ting  fiom  0111 
perpetual  experience  of  cauie  and  efifedl  would 
have  thus  been  exemplified  through  univerfal 

nature. 

The  heavehs  declare  the  Glory  of  God,  and  the 
firmament  Jheweth  his  handywork  ! One  day  telleth 
another , and  one  night  certifieth  another  ; they  have 
neither  fpeech  nor  language , yet  their  voice  is  gone 
forth  into  all  lands , and  their  words  into  the  ends  of 
the  world.  Manifold  are  thy  works , O Lord  1 
in  wifidom  hafi  thou  made  them  all.  Pfal.  xix.  ci\r. 
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SECT.  XL. 

/ 

On  the  Ocular  Spectra  of  Light  and  Colours, 
by  Dr.  R.  W.  Darwin,  of  Shrewfbury.  Re- 
printed, by  permiffion,  from  the  Philofophical 
Tranfadtions,  Vol.  LXXVI.  p.  313. 

Speftra  of  four  kinds,  i.  Activity  of  the  retina  in  vifioH. 
2.  Speftra  from  defeft  of  fenfibilily.  3.  Speftra  from  cx- 
cefs  of fenfbility . 4.  Of  dir  eft  ocular  fpeftra.  3.  Greater 

fimulus  excites  the  retina  into  fpafmodic  aftion.  6.  Of 
reverfe  ocular  fpeftra . 7.  Greater  fimulus  excites  the 

retina  into  various  fuccefive  fpafmodic  a ft  ions.  8.  Into 
fixed  fpafmodic  aftion.  9.  Into  temporary  paralyfis.  10. 
JVTifcellancous  remarks ; 1 . Dir  eft  and  reverfe  fpeftra  at 
the  fame  time.  A Jpcftral  halo.  Rule  to  predetermine  the 
colours  of  fpeftra.  2.  Variation  of  fpeftra  from  extraneous 
light.  3.  Variation  of  fpeftra  in  number , figure , and  re- 
mifiion.  4.  Circulation  of  the  blood  in  the  eye  is  vifible. 
c).  A new  way  of  magnifying  objefts.  Conclufion. 

When  any  one  has  long  and  attentively  looked 
at  a bright  objedt,  as  at  the  fetting  fun,  on  clofing 
his  eyes,  or  removing  them,  an  image,  which 
refembles  in  form  the  objedt  he  was  attending  to, 
continues  fome  time  to  be  vifible;  this  appear- 
ance in  the  eye  we  fliall  call  the  ocular  fpcdlrum 
of  that  objedt. 


Thefe 


Suct.  XL.  OCULAR  SPECTRA.  329 

Thefe  ocular  fpedtra  are  of  four  kinds:  Iff, 
Such  as  are  owing  to  a lefs  fenfibility  of  a de- 
fined part  of  the  retina  ; or  fpeftra  from  defect  of 
fenfilnlity.  2d,  Such  as  are  owing  to  a greater 
fenfibility  of  a defined  part  of  the  retina;  or 
fpedtra  from  excefs  of  fenfibility.  3d,  Such  as  re- 
ferable their  objedt  in  its  colour  as  well  as  form ; 
which  may  be  termed  diretl  ocular  fpedtra.  4th, 
Such  as  are  of  a colour  contrary  to  that  of  their 
objedt ; which  may  be  termed  reverfe  ocular 
fpeclra. 

The  laws  of  light  have  been  mod:  fuccefsfully 
explained  by  the  great  Newton,  and  the  percep- 
tion of  vifible  objedts  has  been  ably  invefligated 
by  the  ingenious  Dr.  Berkeley  and  M,  Male- 
branche  ; but  thefe  minute  phenomena  of  vilion 
have  yet  been  thought  reducible  to  no  theory, 
though  many  philolophers  have  employed  a con- 
liderable  degree  of  attention  upon  them  : among 
thefe  are  Dr.  Jurin,  at  the  end  of  Dr.  Smith’s 
Optics;  M.  fEpinus,  in  the  Nov.  Com.  Petropol. 
V.  10.;  M.  Beguelm,  in  the  Berlin  Memoires, 
V.  II.  1771  ; M.  d’Arcy,  in  the  Hiftoire  de 
PAcad.  des  Scienc.  1 765  ; M.  de  la  Hire;  and, 
laftly,  the  celebrated  M.  de  Buffon,  in  the  Me- 
moires de  l’Acad.  des  Scien.  who  has  termed 

% 

them  accidental  colours,  as  if  iubjedled  to  no 
eftablifhed  laws,  Ac.  Par.  1743.  M.  p.  215. 

I muft  here  apprize  the  reader,  that  it  is  very 
difficult  for  different  people  to  give  the  fame 

names 
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names  to  vai ious  fhades  of  colours;  whence  in 
the  following  pages,  fomething  muft  be  allowed, 
if  on  repeating  the  experiments  the  colours  here 
mentioned  fhould  not  accurately  correfpond  with 
his  own  names  of  them. 

I.  Activity  of  the  Retina  in  Vifion. 

From  the  fubfequent  experiments  it  appears, 
that  the  retina  is  in  an  adtive  not  in  a paffive 
Itatc  dunng  the  exiftence  of  thefe  ocular  Ipectra  ; 
and  it  is  thence  to  be  concluded,  that  all  vifion  is 
owing  to  the  activity  of  this  organ. 

1.  Place  a piece  of  red  filk,  about  an  inch  in 
diameter,  as  in  plate  1,  at  SedL  III.  1,  on  a fheet 
of  white  paper,  in  a ftrong  light ; look  fteadily 
upon  it  from  about  the  difiance  of  half  a yard 
foi  a minute;  then  doling  your  eyelids  cover 
them  with  your  hands,  and  a green  fpedtrum  will 
be  feen  in  your  eyes,  refembling  in  form  the 
piece  of  red  filk  : after  fome  time,  this  fpedtrum 
will  difappear  and  Ihortly  reappear;  and  this 
alternately  three  or  four  times,  if  the  experiment 
is  well  made,  till  at  length  it  vanifhes  entirely. 

•2.  Place  on  a fheet  of  white  paper  a circular 
piece  of  blue  filk,  about  four  inches  in  diameter, 
in  the  funfhine  ; cover  the  centre  of  this  with  a 
circular  piece  of  yellow  filk,  about  three  inches 
in  diameter;  and  the  centre  of  the  yellow  filk 
with  a circle  of  pink  filk,  about  two  inches  in 

diameter ; 
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diameter ; and  the  centre  of  the  pink  fiik  with  a 
circle  of  green  lilk,  aDGUt  on>^  inch  in  diaroetci  ; 
and  the  centre  of  this  with  a circle  of  indigo, 
about  half  an-  inch  in  diameter;  make  a fmall 
ipeck  with  ink  in  the  very  centre  of  the  whole, 
as  in  plate  3,  at  Seed.  III.  3.  6.;  look  beadily  for 
a minute  on  this  central  fpot,  and  then  doling 
your  eyes,  and  applying  your  hand  at  about  an 
inch  diftance  before  them,  fo  as  to  prevent  too 
much  or  too  little  light  from  paffing  through  the 
-eyelids,  you  will  fee  the  mofl  beautiful  circles  of 
colours  that  imagination  can  conceive,  which  are  ' 
moft  refembled  by  the  colours  occafioned  by 
pouring  a drop  or  two  of  oil  on  a bill  lake  in  a 
bright  day  ; but  thefe  circular  irifes  of  colours 
are  not  only  different  from  the  colours  of  the 
filks  above  mentioned,  but  are  at  the  fame  time 
perpetually  changing  as  long  as  they  exib. 

3.  When  any  one  in  the  dark  preffes  either 
corner  of  his  eye  with  his  finger,  and  turns  his  eye 
away  from  his  finger,  he  will  fee  a circle  of  co- 
lours like  thofe  in  a peacock’s  tail : and  a fudden 
flafli  of  light  is  excited  in  the  eye  by  a broke  on 
it.  (Newton’s  Opt.  Q.  id.) 

4.  When  any  one  turns  round  rapidly  on  one 
foot,  till  he  becomes  dizzy,  and  falls  upon  the 
ground,  the  fpcdlra  of  the  ambient  objedls  con- 
tinue to  prelent  themfelves  in  rotation,  or  appear 
to  librate,  and  he  teems  to  behold  them  for  tome 
time  ftill  in  motion. 


From 


33*  OCULAR  SPECTRA.  Sect.  XL.  i.  4. 

From  all  thefe  experiments  it  appears,  that  the 
fpedtra  in  the  'eye  are  not  owing  to  the  mecha- 
nical impulfe  of  light  impreffcd  on  the  retina, 
nor  to  its  chemical  combination  with  that  organ, 
nor  to  the  abforption  and  emiffion  of  light,  as  is 
obferved  in  many  bodies ; for  in  all  thefe  cafes 
the  fpedtra  muft  either  remain  uniformly,  or  gra- 
dually diminifh ; and  neither  their  alternate  pre- 
fence and  evanefcence  as  in  the  firft  experiment, 
nor  the  perpetual  changes  of  their  colours  as  in 
the  fecond,  nor  the  flafti  of  light  or  colours  in  the 
prefTed  eye  as  in  the  third,  nor  the  rotation  or 
libration  of  the  fpedtra  as  in  the  fourth,  could 
exit!. 

It  is  not  abfurd  to  conceive,  that  the  retina 
may  be  ftimulated  into  motion,  as  well  as  the  red 
and  white  mufcles  which  form  our  limbs  and 
veffels ; fince  it  confitls  of  fibres,  like  thofe,  in- 
termixed with  its  medullary  fubitance.  To  evince 
this  ftru6ture,  the  retina  of  an  ox’s  eye  was  fuf- 
pended  in  a glafs  of  warm  water,  and  forcibly 
torn  in  a few  places ; the  edges  of  thefe  parts 
appeared  jagged  and  hairy,  and  did  not  contratd, 
and  become  fmooth  like  fimple  mucus,  when  it 
is  diftended  till  it  breaks ; which  fhews  that  it 
confifis  of  fibres : and  its  fibrous  conflru6tion 
became  fiill  more  diftindt  to  the  fight,  by  adding 
fome  cauflic  alkali  to  the  water,  as  the  adhering 
mucus  was  firft  eroded,  and  the  hair-like  fibres 
remained  floating  in  the  veflel.  Nor  does  the 

degree 
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degree  of  tranfparency  of  the  retina,  invalidate  the 
evidence  of  its  fibrous  ftru&ure,  fmce  Leeuwen- 
hoek has  fhewn  that  the  cryftalline  humour  lt- 
felf  confifts  of  fibres.  (Arcana  Naturae,  Vol.  I. 
p.  70.) 

Hence  it  appears,  that  as  the  mufcles  have  lar- 
ger fibres  intermixed  with  a lmaller  quantity  of 
nervous  medulla,  the  organ  of  vilion  has  a gieatei 
quantity  of  nervous  medulla  intermixed  with 
fmaller  fibres ; and  it  is  probable  that  the  loco- 
motive mufcles,  as  well  as  the  vafcular  ones,  of 
microlcopic  animals  have  much  greater  tenuity 
than  thefe  of  the  retina. 

And  betides  the  fimilar  laws,  which  will  be 
fhewn  in  this  paper  to  govern  alike  the  actions 
of  the  retina  and  of  the  mufcles,  there  are  many 
other  analogies  which  exifl  between  them.  They 
are  both  originally  excited  into  adtion  by  irrita- 
tions, both  a6t  nearly  in  the  fame  quantity  of  time, 
are  alike  flrengthened  or  fatigued  by  exertion, 
are  alike  painful  if  excited  into  action  when  they 
are  in  an  inflamed  ftate,  are  alike  liable  to  para- 
lyfis,  and  to  the  torpor  of  old  age. 

II.  Of  spectra  from  defect  of  sensi- 
bility. 

/ 

The  retina  is  not  fo  eafily  excited  into  action  by  lefs 
irritation  after  having  been  lately  fubjedled  to 
greater. 

1.  When  any  one  paffes  from  the  bright  day- 
light 
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light  into  a darkened  room,  the  irifes  of  his 
eyes  expand  thcmfelves  to  their  utmoft  extent  in 
a few  leconds  of  time ; but  it  is  very  long  before 
the  optic  nerve,,  after  having  been  ftimulated  by 
the  greater  light  of  the  day,  becomes  fenfible  of 
the  lets  degree  of  it  in  the  room  ; and,  if  the 
room  is  not  too  obfcure,  the,  irifes  will  again  con- 
tiadl  thcmfelves  in  fome  degree,  as  the  fenfibility 
of  the  retina  returns. 

2.  Place  about  half  an  inch  fquare  of  white  pa- 
pei  on  a black,  hat,  and  looking  fteachly  on  the 
centre  of  it  for  a minute,  remove  your  eyes  to  a 
fheet  of  white  paper ; and  after  a fecond  or  two 
a dark  fquare  will  be  feen  on  the  white  paper, 
which  will  continue  fome  time.  A fimilar  dark 
fquare  will  be  feen  in  the  doled  eye,  if  light  be 
admitted  through  the  eyelids. 

So  after  looking  at  any  luminous  objedt  of  a 
fmall  fize,  as  at  the  fun,  for  a fhort  time,  fo  as 
not  much  to  fatigue  the  eyes,'  this  part  of  the  re- 
tina becomes  lefs  fenfible  to  fmaller  quantities  of 
light ; hence,  when  the  eyes  are  turned  on  other 
lefs  luminous  parts  of  the  Iky,  a dark  fpot  is  feen 
relembling  the  fliape  of  the  fun,  or  other  lumi- 
nous objedt  which  we  latl  beheld.  This  is  the 
fource  of  one  kind  of  the  dark-coloured  mufece 
voltt antes.  If  this  dark  fpot  lies  above  the  centre 
of  the  eye,  we  turn  our  eyes  that  way,  expediting 
to  bring  it  into  the  centre  of  the  eye,  that  we 
may  view  it  more  diftindly ; and  in  this  cafe  the 

dark 
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dark  fpedtrum  feems  to  move  upwards.  If  the 
dark  fpe&rum  is  found  beneath  the  centre  of  the 
eye,  we  purfue  it  from  the  fame  motive,  and  it 
feems  to  move  downwards.  This  has  given  rife 
to  various  conjectures  of  fomething  floating  in 
the  aqueous  humours  of  the  eyes  ; but  whoever, 
in  attending  to  thefe  fpots,  keeps  his  eyes  un- 
moved by  looking  fteadily  at  the  corner  of  a 
cloud,  at  the  fame  time  that  he  obferves  the  dark 
fpeCtra,  will  be  thoroughly  convinced,  that  they 
have  no  motion  but  what  is  given  to  them  by  the 
movement  of  our  eyes  in  purfuit  of  them.  Some- 
times the  form  of  the  fpeCtrum,  when  it  has  been 
received  from  a circular  luminous  body,  will  be- 
come oblong;  and  fometimes  it  will  be  divided 
into  two  circular  fpeCtra,  which  is  not  owing  to 
our  changing  the  angle  made  by  the  two  optic 
axifes,  according  to  the  diftance  of  the  clouds  or 
other  bodies  to  which  the  fpeCtrum  is  fuppofed 
to  be  contiguous,  but  to  other  caufes  men- 
tioned in  No.  X.  3.  of  this  fection.  The  appa- 
rent fize  of  it  will  alfo  be  variable  according  to  its 
fuppofed  diftance. 

As  thefe  fpeCtra  are  more  eafily  obfervable 
when  our  eyes  are  a little  weakened  by  fatigue, 
it  has  frequently  happened,  that  people  of  deli- 
cate constitutions  have  been  much  alarmed  at 
them,  fearing  a beginning  decay  of  their  fight, 
and  have  thence  fallen  into  the  hands  of  ignorant 
oculifts ; but  I believe  they  never  are  a prelude 

to 
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to  any  other  difeafe  of  the  eye,  and  that  it  is 
from  habit  alone,  and  our  want  of  attention  to 
them,  that  we  do  not  fee  them  on  all  obje&s 
every  hour  of  our  lives.  But  as  the  nerves  of 
very  weak  people  lofe  their  fenfibility,  in  the 
fame  manner  as  their  mufcles  lofe  their  a&ivity,  • 
by  a fmall  time  of  exertion,  it  frequently  hap- 
pens, that  tick  people  in  the  extreme  debility  of 
fevers  are  perpetually  employed  in  picking 
Something  from  the  bed- clothes,  occafioned  by 
their  miftaking  the  appearance  of  thefe  mufea 
volitantes  in  their  eyes.  Benvenuto  Celini,  an 
Italian  artift,  a man  of  flrong  abilities,  relates, 
that  having  palled  the  whole  night  on  a dif- 
tant  mountain  with  fome  companions  and  a 
conjurer,  and  performed  many  ceremonies  to 
raife  the  devil,  on  their  return  in  the  morning  to 
Rome,  and  looking  up  when  the  fun  began  to 
rife,  they  faw  numerous  devils  run  on  the  tops 
of  the  houfes,  as  they  palled  along ; fo  much 
were  the  fpedlra  of  their  weakened  eyes  magnified 
by  fear,  and  made  fubfervient  to  the  purpofes  of 
fraud  or  fuperRition.  (Life  of  Ben.  Celini.) 

3.  Place  a fquare  inch  of  white  paper  on  a large 
piece  of  llraw-coloured  lilk  ; look  Readily  iome 
time  on  the  white  paper,  and  then  move  the  centre 
of  your  eyes  on  the  lilk,  and  a fpe&rum  of  the 
form  of  the  paper  will  appear  on  the  filk,  of  a 
deeper  yellow  than  the  other  part  of  it : for  the  cen- 
tral part  of  the  retina,  having  been  fome  time  ex- 
pofed  to  the  flimulus  of  a greater  quantity  of  white 

light. 


Sect.  XL.  3.1.  OCULAR  SPECTRA.  337 

light,  is  become  lefs  fallible  to  a final  ler  quantity 
of  it,  and  therefore  fees  only  the  yellow  rays  in 
that  part  of  the  ^raw-coloured  filk. 

Fahts  fimilar  to  thefe  are  obfervable  in  other 
parts  of  our  fyftem  : thus,  if  one  hand  be  made 
warm, . and  the  other  expofed  to  the  cold,  and 
then  both  of  them  immerfed  in  fubtepid  water, 
the  water  is  perceived  warm  to  one  hand,  and 
cold  to  the  other ; and  we  are  not  able  to  hear 
weak  founds  for  fome  time  after  we  have  been, 
expofed  to  loud  ones ; and  we  feel  a chillinefs 
on  coming  into  an  atmofphere  of  temperate 
warmth,  after  having  been  fome  time  confined 
in  a very  warm  room  : and  hence  the  ftomach, 
and  other  organs  of  digeftion,  of  thole  who  have 
been  habituated  to  the  greater  ftimulus  of  lpiri- 
tuous  liquor,  are  not  excited  into  their  due  ac- 
tion by  the  lets  ftimulus  of  common  foojd  alone ; 
of  which  the  immediate  confequence  is  indigef- 

tion  and  hypochondriacilm. 

' • 

III.  Op  spectra  from  excess  of  SENSIP.I- 

LITY. 

The  retina  is  more  eafily  excited  Into  action  by  greater 
irritation  after  having  been  lately  fnb jetted  to  lefs. 

].  If  the  eyes  are  clofed,  and  covered  perfectly 
with  a hat,  for  a minute  or  two,  in,  a bright  day; 
ii-  Z ~ on 
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on  removing  the  hat  a red  or  crimfon  light  ig 
feen  through  the  eyelids.  In  this  experiment  the 
retina,  after  being  fome  time  kept  in  the  dark, 
becomes  fo  fenfible  to  a fmall  quantity  of  light, 
as  to  peiceive  diftindtly  the  greater  quantity  of 
icd  rajs  than  of  others  which  pafs  through  the 
eyelids.  A fimilar  coloured  light  is  feen  to'  pals 
through  the  edges  of  the  fingers,  when  the  open 
hand  is  oppofed  to  the  flame  of  a candle. 

2.  If  5 ou  look  for  tome  minutes  fteadily  on  a 
window  in  the  beginning  of  the  evening  twilight, 
01  in  a daik  day,  ^ind  then  move  your  eyes  a 
little,  fo  that  thofe  parts  of  the  retina,  on  which 
the  daik  frame-work  of  the  window  was  deline- 
ated, may  now  fall  on  the  glafs  part  of  it,  many 
luminous  lines,  reprefenting  the  frame-work,  will 
appear  to  lie  acrofs  the  glafs  panes : for  thofe 
parts  of  the  retina,  which  were  before  leaf:  fti- 
mulated  by  the  dark  frame-work,  are  now  more 
fenfible  to  light  than  the  other  parts  of  the  retina 
which  were  expofed  to  the  more  luminous  parts 
qf  the  window. 

3.  Make  with  ink  on  white  paper  a very  black 
fpot,  about  half  an  inch  in  diameter,  with  a tail 
about  an  inch  in  length,  fo  as  to  reprefen t a tad- 
pole, as  in  plate  2,  at  SecSL  III.  8.  3.  ; look 
fteadily  for  a minute  on  this  ipot,  and,  on  mov- 
ing the  eye  a little,  the  figure  of  the  tadpole  will 
be  feen  on  the  white  part  of  the  paper,  which 
figure  of  the  tadpole  will  appear  whiter  or  more 
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luminous  than  the  other  parts  of  the  white  pa- 
per; for  the  part  of  the  retina  on  which  the  tad- 
pole was  delineated,  is  now  more  fenfible  to  light 
than  the  other  parts  of  it,  which  were  expofed  to 
the  white  paper.  This  experiment  is  mentioned 
by  Dr.  Irwin,  but  is  not  by  him  afcribed  to  the 
true  caule,  namely,  the  greater  fenfibility  of  that 
part  of  the  retina  which  has  been  expofed  to  the 
black  fpot,  than  of  the  other  parts  which  had  re- 
ceived the  white  field  of  paper,  which  is  put  be- 
yond a doubt  by  the  next  experiment. 

4.  On  clofing  the  eyes  after  viewing  the  black 
fpot  on  the  white  paper,  as  in  the  foregoing  expe- 
riment, a red  fpot  is  feen  of  the  form  of  the  black 
fpot  : for  that  part  of  the  retina,  on  which  the 
black  fpot  was  delineated,  being  now  more  fen- 
fible to  light  than  the  other  parts  of  it,  which 
were  expofed  to  the  white  paper,  is  capable  of 
perceiving  the  red  rays  which  penetrate  the 
eyelids.  If  this  experiment  be  made  by  the  light 
of  a tallow  candle,  the  fpot  will  be  yellow  in- 
ftead  of  red ; for  tallow  candles  abound  much 
with  yellow  light,  which  pafles  in  greater  quan- 
tity and  force  through  the  eyelids  than  blue 
light;  hence  the  difficulty  of  diftinguifhing  blue 
and  green  by  this  kind  of  candle  light.  The  co- 
lour of  the  fpebtrum  may  pofiibly  vary  in  the 
daylight,  according  to  the  different  colour  of  the 
meridian  or  the  morning  or  evening  light. 

M,  Beguelin,  in  the  Berlin  Memoires,  V.  II. 
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1 77  L obferves,  that,  when  he  held  a book  fo 
that  the  fun  fhone  upon  his  half-clofed  eyelids, 
the  black  letters,  which  he  had  long  infpe&ed,  be- 
came red,  which  mutt  have  been  thus  occafioned. 
Thofe  parts  of  the  retina  which  had  received  for 
fome  time  the  black  letters,  were  fo  much  more 
fenfible  than  thofe  parts  which  had  been  oppofed 
to  the  white  paper,  that  to  the  former  the  red 
light,  which  paffed  through  the  eyelids,  was  per- 
ceptible. There  is  a fimilar  {lory  told,  I think, 
in  M.  de  Voltaire’s  Hittorical  Works,  of  a Duke 
*>f  Tufcany,  who  was  playing  at  dice  with  the 
•general  of  a foreign  army,  and,  believing  he  faw 
bloody  fpots  upon  the  dice,  portended  dreadful 
events,  and  retired  in  confufion.  The  obferver, 
after  looking  for  a minute  on  the  black  fpots  of  a 
die,  and  carelefsly  doting  his  eyes,  on  a bright 
day,  would  fee  the  image  of  a die  with  red  fpots 
upon  it,  as  above  explained. 

5.  On  emerging  from  a dark  cavern,  where  we 
have  long  continued,  the  light  of  a bright  day 
1 becomes  intolerable  to  the  eye  for  a confiderable 
time,  owing  to  the  cxcefs  of  fenlibility  exifting 
in  the  eye,  after  having  been  long  expofed  to 
little  or  no  ftimulus.  This  occations  us  imme- 
diately to  contrad  the  iris  to  its  fmallctt  aperture, 
which  becomes  again  gradually  dilated,  as  the 
retina  becomes  accuftomcd  to  the  greater  ftimulus 
of  the  daylight. 

The  twinkling  of  a bright  ftai '»  or  of  a diftanfc 
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candle  in  the  night,  is  perhaps  owing  to  the 
fame  caufe.  While  we  continue  to  look  upon 
thefe  luminous  objects,  their  central  parts  gra- 
dually appear  paler,  owing  to  the  decreasing  fen- 
libility  of  the  part  of  the  retina  expofed  tQ 
their  light  ; whilft,  at  the  fame  time,  by  the  un- 
fteadinefs  of  the  eye,  the  edges  of  them  are  per- 
petually falling  on  parts  of  the  retina  that  were 
juft  before  expofed  to  the  darknefs  of  the  night, 
and  therefore  tenfold  more  fenlible  to  light  than, 
the  part  on  which  the  Star  or  candle  had  been  for 
fome  time  delineated.  This  pains  the  eye  in  3 
Similar  manner  as  when  we  come  fudde'nly  from 
a dark  room  into  bright  day-light,  and  gives  the 
appearance  of  bright  fcintillations.  Hence  the 
Stars  twinkle  moll  when  the  night  is  darkeft,  and 
do  not  twinkle  through  telefcopes,  as  obferved  by 
Mufchenbroeck  ; and  it  will  afterwards  be  feen 
why  this  twinkling  is  fometimes  of  different  co- 
lours when  the  objedt  is  very  bright,  as  Mr.  Mel- 
vill  obferved  in  looking  at  Sirius.  For  the  opi- 
nions of  others  on  this  fubjedt,  fee  Dr.  Prieftley’s 
valuable  Hiftory  of  Light  and  Colours,  p.  494. 

Many  facts  obfervable  in  the  animal  fytlem 
are  Similar  to  thefe  j as  the  hot  glow  occasioned 
by  the  ufual  warmth  of  the  air,  or  our  clothes, 
on  coming  out  of  a cold  bath  ; the  pain  of  the 
fingers  on  approaching  the  fire  after  having 
handled  fnow ; and  the  inflamed  heels  from 
walking  in  fnow.  Hence  thofe  who  have  beta 
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expofed  to  much  cold  have  died  on  being  brought 
to  a fire,  or  their  limbs  have  become  fo  much  in- 
flamed as  to  mortify.  Hence  much  food  or  wine 
given  fuddenly  to  thofe  who  have  almoft  perifhed 
by  hunger  has  deftroyed  them  ; for  all  the  or- 
gans of  the  famifhed  body  are  now  become  fo 
much  more  irritable  to  the  ftimulus  of  food  and 
wine,  which  they  have  long  been  deprived  of, 
that  inflammation  is  excited,  which  terminates 
in  gangrene  or  fever. 


IV.  Of  direct  ocular  spectra. 

A quantity  of  ftimulus  fomewhat  great  or  than  na~. 
tural  excites  the  retina  into  fpafmodlc  adtlon3 
•which  ceafes  In  a few  feconds. 

A certain  duration  and  energy  of  the  ftimu- 
lus of  light  and  colours  excites  the  perfect  adtion 
of  the  retina  in  vition  ; for  very  quick  motions 
are  imperceptible  to  us,  as  well  as  very  flow  ones, 
as  the  whirling  of  a top,  or  the  fhadow  on  a fun- 
dial.  So  perfect  darknefs  does  not  afFecSt  the  eye 
at  all ; and  eiycefs  of  light  produces  pain,  not 
vifion. 

] . When  a fire-coal  is  whirled  round  in  the  dark, 
a lucid  circle  remains  a contiderable  time  in  the 
eye ; and  that  with  fo  much  vivacity  of  light,  that  it 
is  miftaken  for  a continuance  of  the  irritation  of 
fbe  object  Ip  the  fame  manner,  when  a fiery  me- 
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teor  fl loots  acrofs  the  night,  it  appears  to  leave 
a long  lucid  train  behind  it,  part  of  which,  and 
perhaps  fometimes  the  whole,  is  owing  to  the 
continuance  of  the  adtion  of  the  retina  aftei  hav- 
ing been  thus  vividly  excited.  Ihis  is  beautifully 
illuftrated  by  the  following  experiment:  fix  a 
paper  fail,  three  or  four  inches  in  diameter,  and 
made  like  that  of  a fmoke  jack,  in  a tube  of 
pafteboard ; on  looking  through  the  tube  at  a 
diflant  profpect,  fome  disjointed  parts  of  it  will 
be  l'een  through  the  narrow  intervals  between  the 
fails;  but  as  the  fly  begins  to  revolve,  thefe  in- 
tervals appear  larger;  and  when  it  revolves 
quicker,  the  whole  profpedt  is  feen  quite  as  dif- 
tindt  as  if  nothing  intervened,  though  lets  lu- 
minous. 

2.  Look  through  a dark  tube,  about  half  a 
yard  long,  at  the  area  of  a yellow  circle  of  half 
an  inch  diameter,  lying  upon  a blue  area  of 
double  that  diameter,  for  half  a minute  ; and  on 
doling  your  eyes  the  colours  of  the  fpedtrum 
will  appear  flmilar  to  the  two  areas,  as  in  fig.  3. ; 
but  if  the  eye  is  kept  too  long  upon  them,  the 
colours  of  the  fpedtrum  will  be  the  reverfe  of 
thofe  upon  the  paper,  that  is,  the  internal  circle 
will  become  blue,  and  the  external  area  yellow  ; 
hence  fome  attention  is  required  in  making  this 
experiment. 

3.  Place  the  bright  flame  of  a fpermaceti  can- 
dle before  a black  objedt  in  the  night ; look  flea- 
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dily  at  it  for  a fhort  time,  till  it  is  obferved  to 
become  fomewhat  paler  ; and  on  clofing  the  eyes, 
and  covering  them  carefully,  but  not  fo  as  to 
co'mprefs  them,  the  image  of  the  blazing  candle 
will  continue  difrindly  to  be  vifible. 

Look  Readily,  tor  a fhort  time,  at  a window  m 
a dark  day,  as  in  Exp.  2.  Sed.  III.  and  then 
doling  your  eyes,  and  covering  them  with  your 
hands,  an  exad  delineation  of  the  window  re- 
mains for  fome  time  vifible  in  the  eye.  This  ex- 
periment requires  a little  practice  to  make  it  fuc- 
ceecl  well ; lince,  if  the  eyres  are  fatigued  by  look- 
ing too  long  on  the  window,  or  the  day  be  too 
bright,  the  luminous  parts  of  the  window  will 
appear  dark  in  the  fpedrum,  and  the  dark  parts 
of  the'  frame- work  will  appear  luminous,  as-  in 
JExp.  2.  Scd.  III.  And  it  is  even  difficult  for 
many,  who  firft  try  this  experiment,  to  perceive 
the  fpedrum  at  all ; for  any  hurry  of  mind,  or 
even  too  great  attention  to  the  fpedrum  itfelf, 
will  difappoint  them,  till  they  have  had  a little 
experience  in  attending  to  fuch  fmall  fenlations. 

The  fpedra  deferibed  in  this  fedion,  termed 
dired  ocular  fpedra,  are  produced  without  much 
fatigue  of  the  eye  ; the  irritation  of  the  luminous 
objed  being  foon  withdrawn,  or  its -quantity  of 
light  being  not  fo  great  as  to  produce  any  degree 
of  uncafrncls  in  the  organ  of  vifion  ; ' which  dif- 
tinguifhes  them  from  the  next  clafs  of  ocular 
fpedra,  which  are  the  confequence  of  fatigue. 

Tfrefe 
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Thefe  dire6l  Spectra  are  beft  obferved  in  filch 
circumftances  that  no  light,  but  what  comes  fioni 
the  objed,  can  fall  upon  the  eye  ; as  in  looking 
through  a tube,  of  half  a yard  long,  and  ail 
inch  wide,  at  a yellow  paper  on  the  tide  of  a 
room,  the  dired  fpectrum  was  eafily  produced  on 
doting  the  eye  without  taking  it  from  the  tub? ; 
but  if  the  lateral  light  is  admitted  through  the 
eyelids,  or  by  throwing  the  fpedrum  on  white 
paper,  it  becomes  a reverfe  lpedrum,  as  will  be 
explained  below. 

The  other  fenfes  alfo  retain  for  a time  the  im- 
preffions  that  have  been  made  upon  them,  or  the 
adions  they  have  been  excited  into.  So  if  a hard 
body  is  prelfed  upon  the  palm  of  the  hand,  as  is 
pradtifed  in  tricks  of  legerdemain,  it  is  not  eafy 
to  diftinguifli  for  a few  feconds  whether  it  re- 
mains or  is  removed ; and  taftes  continue  long  to 
exift  vividly  in  the  mouth,  as  the  fmoke  of  to- 
bacco, or  the  tafte  of  gentian;,  after  the  fapid 
piaterial  is  withdrawn. 


V.  Jl  quantity  of  Jlimulus  fomewhat  greater  than  the 
lajl  mentioned  excites  the  retina  into  ffafmodic  ac- 
tion, which  ceafes  and  recurs  alternately. 

1.  On  looking  for  a time  on  the  fetting  fun, 
fo  as  not  greatly  to  fatigue  the  fight,  a yellow 
fpectrum  is  le<hi  when  the  eyes  are  clofed  and 
covered,  which  continues  for  a time,  and  then 
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disappears  and  recurs  repeatedly  before  it  entirely 
Vanifhcs.  This  yellow  fpedrum  of  the  Sun  when 
the  eyelids  are  opened  becomes  blue  ; and  if  it  is 
made  to  fall  on  the  green  grafs,  or  on  other  co- 
loured objcdhs,  it  varies  its  own  colour  by  an  in- 
termixture of  theirs,  as  will  be  explained  in 
another  place. 

2.  Place  a lighted  Spermaceti  candle  in  the 
night  about  one  foot  from  your  eye,  and  look 
Readily  on  the  centre  of  the  flame,  till  your  eye 
becomes  much  more  fatigued  than  in  Sect.  IV. 
Exp.  3. ; and  on  doling  your  eyes  a reddifh  Spec- 
trum will  be  perceived,  which  will  ceafe  and  re- 
turn alternately. 

The  adion  of  vomiting  in  like  manner  ceafes, 
and  is  renewed  by  intervals,  although  the  emetic 
drug  is  thrown  up  with  the  firft  effort : So  after- 
pains  continue  fome  time  after  parturition  ; and 
tne  alternate  puliations  of  the  heart  of  a viper  ar# 
renewed  for  Some  time  after  it  is  cleared  from  its 
blood. 

* 

VI.  Of  reverse  ocular  spectra. 

■ / . , 

The  retina , after  having  been  excited  into  adion  by 

(i  Jlhnulus  fomewhat  greater  than  the  laji  men- 
tioned, falls  into  oppojite  fpafmodic  adion. 

The  adions  of  every  part  of  animal  bodies 
may  be  advantageoufly  compared  with  each  other. 

This 
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This  ftridt  analogy  contributes  much  to  the  in- 
veftigation  of  truth  ; while  thofe  lobfer  analogies, 
which  compare  the  phenomena  of  animal  life 
with  thofe  of  chemiftry  or  mechanics,  only  ferve 
to  miflead  our  inquiries. 

When  any  of  our  larger  mufcles  have  been  in 
Ions:  or  in  violent  adtion,  and  their  antagonitls 
have  been  at  the  fame  time  extended,  as  foon  as 
the  action  of  the  former  ceafes,  the  limb  is 
ftretched  the  contrary  way  for  our  eafe,  and  a 
pandiculation  or  yawning  takes  place. 

By  the  following  obfervations  it  appears,  that 
a fimilar  circumttance  obtains  in  the  organ  of 
vifion  ; after  it  has  been  fatigued  by  one  kind 
of  adtion,  it  fpontaneoufly  falls  into  the  oppofite 
kind. 

1.  Place  a piece  of  coloured  filk,  about  an 
inch  in  diameter,  on  a fheet  of  white  paper, 
about  half  a yard  from  your  eyes ; look  fteadily 
upon  it  for  a minute;  then  remove  your  eyes 
upon  another  part  of  the  white  paper,  and  a 
fpedtrum  will  be  feen  of  the  form  of  the  filk  thus 
infpedted,  but  of  a colour  oppotite  to  it.  A fpec- 
trum  nearly  fimilar  will  appear  if  the  eyes  are 
clofed,  and  the  eyelids  fhaded  by  approaching 
the  hand  near  them,  fo  as  to  permit  fome,  but  to 
prevent  too  much  light  falling  on  them. 

Red  lilk  produced  a green  fpedtrum. 

Qreen  produced  a red  one. 


Orange 


54*  OCULAR  SPECTRA.  Sect.  XL.  5.  2. 

Orange  produced  blue. 

Blue  produced  orange. 

Yellow  produced  violet. 

Violet  produced  yellow. 

That  in  thefe  experiments  the  colours  of  the 
fpe&ra  are  the  reverfe  of  the  colours  which  occa- 
fioned  them,  may  be  feen  by  examining  the  third 
figure  in  Sir  Ifaac  Newton’s  Optics,  L.  If.  p ] 
where  thofe  thin  laminae  of  air,  which  reflected 
ytllow,  tranfmitted  violet ; thofe  which  reflected 
red,  tranfmitted  a blue  green  ; and  fo  of  the  reft, 
agreeing  with  the  experiments  above  related. 

^ 2.  Thefe  reverfe  fpedtra  are  flmilar  to  a colour, 
formed  by  a combination  of  all  the  primary  co- 
lours except  that  with  which  the  eye  has  been 
fatigued  in  making  the  experiment : thus  the  re- 
verfe  lpe&ram  of  red  muff  be  fuch  a green  as 
would  be  produced  by  a combination  of  all  the 
othei  prifmatic  colours.  To  evince  this  fa6i  the 
following  fatisfa&ory  experiment  was  made.  The 
prifmatic  colours  were  laid  on  a circular  pafte- 
board  wheel,  about  four  inches  in  diameter,  in 
the  proportions  deferibed  in  Dr.  Prieftley’s  Hif- 
tory  of  Light  and  Colours,  pi.  12.  fig.  S3,  except 
that  the  red  compartment  was  entirely  left  out, 
and  the  others  proportionably  extended  fo  as  to 
complete  the  circle.  Then,  as  the  orange  is  a 
mixture  of  red  and  yellow,  and  as  the  violet  is  a 
mixture  oJ  red  and  indigo,  it  became  neceflary  to 
1 put 
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put  yellow  on  the  wheel  iniftead  of  orange,  and 
indigo  inftead  of  violet,  that  the  experiment 
might  more  exadtly  quadrate  with  the  theory  it 
was  defigned  to  eftablifh  or  confute  ; becaule  in 
gaining  a green  fpedtrum  from  a red  objedt,  the 
eye  is  fuppofed  to  have  become  infenfible  to  red, 
light.  This  wheel,  by  means  of  an  axis,  wa$ 
made  to  whirl  like  a top  ; and  on  its  being  pu* 
in  motion,  a green  colour  was  produced,  corre- 
1 ponding  with  great  exactnefs  to  the  reverfe  fpec- 
trum  of  red. 

3.  In  contemplating  any  one  of  thefe  revert© 
fpedtra  in  the  clofed  and  covered  eye,  it  difap- 
pears  and  re- appears  feveral  times  fuccefftvely, 
till  at  length  it  entirely  vanifhes,  like  the  diredt 
fpedtra  in  Sedh  V. ; but  with  this  additional  cir- 
cumftance,  that  when  the  fpedtrum  becomes  faint 
or  evanefcent,  it  is  inftantly  revived  by  removing 
the  hand  from  before  the  eyelids,  fo  as  to  admit 
more  light : becaufe  then  not  only  the  fatigued 
part  of  the  retina  is  inclined  lpontaneoufly  to 
fall  into  motions  of  a contrary  direction,  but  be- 
ing Hill  fenfible  to  all  other  rays  of  light,  except 
■that  with  which  it  was  lately  fatigued,  is  by  thele 
rays  at  the  fame  time  Simulated  into  thofe  mo- 
tions which  form  the  reverfe  fpedtrum. 

From  thefe  experiments  there  is  reafon  to  con- 
clude, that  the  fatigued  part  of  the  retina  throws 
itfelf  into  a contrary  mode  of  adtion,  like  ofcita- 
iion  or  pandiculation,  as  foon  as  the  ilimulus 

which  / 


$S<>  OCULAR  SPECTRA.  Sect.  XL.  7.  ij 

which  has  fatigued  it  is  withdrawn  ; and  that  it 
ftill  remains  fenfible,  that  is,  liable  to  be  excited 
into  adtion  by  any  other  colours  at  the  fame  time, 
except  the  colour  with  which  it  has  been  fa- 
tigued. 


VII.  The  retina  after  having  been  excited  Into  ac- 
tion by  a fllmulus fomewhat  greater  than  the  lafi 
mentioned  falls  Into  various  fuccejfive  fpafmodlc 
actions. 

1.  On  looking  at  the  meridian  fun  as  long  as 
the  eyes  can  well  bear  its  brightnefs,  the  ditk 
hi  ft  becomes  pale,  with  a luminous  cretcent, 
which  feems  to  librate  from  one  edge  of  it  to  the 
other,  owing  to  the  unfleadinefs  of  the  eye;  then 
the  whole  phafis  of  the  fun  becomes  blue,  fur- 
rounded  with  a white  halo  ; and  on  clofing  the 
eyes,  and  covering  them  with  the  hands,  a yel- 
low fpe&rum  is  feen,  which  in  a'  little  time 
changes  into  a blue  one. 

M.  de  la  Hire  obferved,  after  looking  at  the 
bright  fun,  that  the  impreffion  in  his  eye  firft  al- 
fumed  a yellow  appearance,  and  then  green,  and 
then  blue ; and  wifhes  to  afenbe  thefe  appear- 
ances to  fome  affedtion  of  the  nerves.  (Porter- 
field on  the  Eye,  Vol.  I.  p.  343.) 

2.  After  looking  Readily  on  about  an  inch 
fquare  of  pink  filk,  placed  on  white  paper,  in  a 

brig 
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bright  funlhine,  at  the  diftance  of  a foot  from 
my  eyes,  and  doling  and  covering  my  eye-lid*, 
the  fpedrum  of  the  lilk  was  at  firft  a dark  green, 
and  the  fpeCtrum  of  the  white  paper  became  of  a 
pink.  The  fpedtra  then  both  difappeared  ; and 
then  the  internal  fpedrum  was  blue ; and  then, 
after  a fecond  difappearance,  became  yellow,  and 
la ftly  pink,  whilft  the  fpedrum  of  the  field  va- 
ried into  red  and  green. 

Thefe  fucceffions  of  different  coloured  fpeCtra 
were  not  exaCtly  the  fame  in  the  different  ex- 
periments, though  obferved,  as  near  as  could 
be,  with  the  fame  quantity  of  light,  and  otheF 
limilar  circumflances  ; owing,  I fuppofe,  to  try- 
ing too  many  experiments  at  a time ; fo  that 
the  eye  was  not  quite  free  from  the  fpeCtra  of  the 
colours  which  were  previoully  attended  to. 

The  alternate  exertions  of  the  retina  in  the  pre- 
ceding feCtion  refembled  the  ofeitation  or  pandi- 
culation of  the  mufcles,  as  they  were  performed  in 
directions  contrary  to  each  other,  and  were  tire 
confequence  of  fatigue  rather  than  of  pain. 
And  in  this  they  differ  from  the  fucceffive  diffi- 
milar  exertions  of  the  retina,  mentioned  in  this 
fedtion,  which  refemble  in  miniature  the  more 
violent  agitations  of  the  limbs  in  convullive  dif- 
cafes,  as  epilepfy,  chorea  S.  Viti,  and  opillhoto- 
nos  ; all  which  difeafes  are  perhaps,  at  firft,  the 
confequence  of  pain,  and  have  their  periods 
afterwards  eftablilhed  by  habit. 


VIII.  The 
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VlII.  The  retina , after  having  hecn  excited  Into 
ai  lion  by  a fimiulus  foniewhat  greater  than  the 
lajl  mentioned , falls  into  a fixed  fpafinodic  ac - 
fion,  which  continues  forfome  days. 

1.  After  having  looked  long  at  the  meridian 
fun,  in  making  fome  of  the  preceding  experi- 
ments, till  the  diik  faded  into  a pale  blue,  I fre- 
quently obferved  a bright  blue  fpedrum  of  the 
fun  on  other  objedts  all  the  next  and  the  fucceed- 
ing  day,  which  con  handy  occurred  when  I at- 
tended to  it,  and  frequently  when  I did  not  pre- 
iioufly  attend  to  it.  When  I clofed  and  covered 
imy  eyes,  this  appeared  of  a dull  yellow  ; and  at 
Other  times  mixed  with  the  colours  of  other  ob- 
jedts  on  which  it  was  thrown.  It  may  be  ima- 
gined, that  this  part  of  the  retina  was  become  in- 
feniible  to  white  light,  and  thence  a bluifh  fpec- 
trum  became  vitible  on  all  luminous  objects';  but 
as  a yellowifh  fpedtrum  was  alfo  feen  in  the 
clofed  and  covered  eye,  there  can  remain  no 
doubt  of  this  being  the  fpedtrum  of  the  fun.  A 
Similar  appearance  was  obferved  by  M.  AEpi- 
nus,  which  he  acknowledges  he  could  give  no 
account  of.  (Nov.  Com.  Petrop.  V.  10.  p.  2. 
and  6.) 

The  locked  jaw,  and  fome  cataleptic  fpafms, 
are  refemblcd  by  this  phenomenon  ; and  from 

hence. 


Sect.  XL.  9.  1.  OCULAR  SPECTRA.  353 

hence  we  may  learn  the  danger  to  the  eye  by  in- 
fpedting  very  luminous  objedts  too  long  a time. 


IX.  A quantity  of  flimuhs  greater  than  the  pre- 
ceding induces  a temporary  paralyjis  of  the  organ 

ofvifion. 

1.  Place  a circular  piece  of  bright  red  filk, 
about  half  an  inch  in  diameter,  on  the  middle 
ot  a fheet  of  white  paper;  lay  them  on  the  floor 
in  a bright  funfhine,  and  fixing  your  eyes  Readily 
on  the  centre  of  the  red  circle,  for  three  or  four 
Minutes,  at  the  diftance  of  four  or  fix  feet  from 
the  objedt,  the  red  filk  will  gradually  become 
paler,  and  finally  ceafe  to  appear  red  at  all. 

2.  Similar  to  thefe  are  many  other  animal 
fadts  ; as  purges,  opiates,  and  even  poifons,  and 
contagious  matter,  ceafe  to  ftimulate  our  fyftem, 
after  we  have  been  habituated  to  their  ufe.  So 
tome  people  fleep  undifturbed  by  a clock,  or 
even  by  a forge  hammerin'  their  neighbourhood  : 
and  not  only  continued  irritations,  but  violent 
exeitions  ot  any  kind,  are  fucceeded  by  tempo- 
rary paralyfis.  The  arm  drops  down  after  vio- 
lent adtion,  and  continues  for  a time  ufelefs ; 
and  it  is  probable,  that  thofe  who  have  perifhed 
fuddeply  in  fwimming,  or  in  fcating  on  the  ice, 
have  owed  their  deaths  to  the  paralyfis,  or  ex- 
treme fatigue,  which  fucceeds  every  violent  and 
continued  exertion. 

• 'Vo*,  n.  A a 
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X.  Miscellaneous  Remarks. 

/ 

There  were  fomc  circumftanges  occurred  in 
making  thefe  experiments,  which  were  liable  to 
alter  the  refults  of  them,  and  which  I fhall  here 
mention  for  the  affiftance  of  others,  who  may 
with  to  repeat  them. 

1 . Of  dire  ft  and  inverfe  fpeftra  exifling  at  the  fame 
time ; of  reciprocal  dire  ft  fpeftra  ; of  a combi- 
nation of  dir  eft  and  inverfe  fpeftra  ; of  a fpec - 
tral  halo ; rules  to  pre-det ermine  the  colours  of 
fpeftra. 

a.  When  an  area,  about  lix  inches  lquare,  of 
bright  pink  Indian  paper,  had  been  viewed  on 
an  area,  about  a foot  fquare,  of  white  writing 
paper,  the  internal  fpedrum  in  the  doled  eye  was 
green,  being  the  reverfe  fpedrum  of  the  pink  pa- 
per ; and  the  external  fpedrum  was  pink,  being 
the  dire6l  fpedrum  of  the  pink  paper.  The  fame 
circum fiance  happened  when  the  internal  area 
was  white,  and  external  one  pink  ; that  is,  the 
internal  fpedrum  was  pink,  and  the  external 
one  green.  All  the  fame  appearances  occurred 
when  the  pink  paper  was  laid  on  a black  hat. 

b.  When  lix  inches  fquare  of  deep  violet 
polifhcd  paper  were  viewed  on  a foot  fquare  ol 
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white  writing  paper,  the  internal  fpedtrum  were 
yellow,  being  the  reverfe  fpedtrum  of  the  violet 
paper,  and  the  external  one  was  violet,  being  the 
direct  fpedtrum  of  the  violet  paper. 

c.  When  fix  inches  fqtiare  of  pink  paper  were 
viewed  on  a foot  fquare  of  blue  paper,  the  in- 
ternal fpedtrum  was  blue,  and  the  external  fpec- 
trum  was  pink ; that  is,  the  internal  one  was  the, 
dire6t  fpedtrum  of  the  external  object,  and  the 
external  one  was  the  diredt  fpedtrum  of  the  in- 
ternal objedt,  inflead  of  their  being  each  the 
reverfe  fpedtrum  of  the  objects  they  belonged  to. 

d.  When  fix  inches  fquare  of  blue  paper  were 
viewed  on  a foot  fquare  of  yellow  paper,  the 
interior  fpedtrum  became  a brilliant  yellow,  and 
the  extenor  one  a brilliant  blue.  The  vivacity 
of  the  fpedtra  was  owing  to  their  being  excited 
both  by  the  ftimulus  of  the  interior  and  exterior 
obje&s  ; fo  that  the  interior  yellow  fpedtrum  was 
both  the  reverfe  fpedtrum  of  the  blue  paper, 
and  the  diredt  one  of  the  yellow  paper ; and  the 
exterior  blue  fpedtrum  was  both  the  reverfe  fpec- 

trum  of  the  yellow  paper,  and  the  diredt  one  of 
the  blue  paper. 

e.  When  the  internal  area  was  only  a fquare 
half-inch  of  red  paper,  laid  on  a fquare  foot  of 
dark  violet  paper,  the  internal  fpedtrum  was 
green,  with  a reddifh-blue  halo.  When  the 
red  internal  paper  was  two  inches  fquare,  the 
-nternal  fpedtrum  wa$  a deeper  green,  and  the 

A a 2 external 


356  OCULAR  SPECTRA.  Sect.  XL.  io.  i. 

i* 

external  one  redder.  When  the  internal  paper 
was  fix  inches  fquare,  the  fpedtrum  of  it  became 
blue,  and  the  fpedtrum  of  the  external  paper  was 
red. 

f.  When  a fquare  half- inch  of  blue  paper  was 
laid  on  a fix-inch  fquare  of  yellow  paper,  the 
fpeCtrum  of  the  central  paper  in  the  clofed  eye 
was  yellow,  incircled  with  a blue  halo.  On 
looking  long  on  the  meridian  fun,  the  dilk  fades 
into  a pale  blue  furrounded  with  a whitifh  halo. 

Thefe  circumftances,  though  they  very  much 
perplexed  the  experiments  till  they  were  invefii- 
gated,  admit  of  a fatisfadtory  explanation ; fot 
while  the  rays  from  the  bright  internal  objedt  in 
exp.  a.  fall  with  their  full  force  on  the  centre  of 
the  retina,  and,  by  fatiguing  that  part  of  ifc, 
induce  the  reverie  fpedtrum,  many  fcattered  rays, 
from  the  fame  internal  pink  paper,  fall  on  the 
more  external  parts  of  the  retina,  but  not  in  Inch 
quantity  as  to  oe'eafion  much  fatigue,  and  hence 
induce  the  direct  fpedtrum  of  the  pink  colour  in 
thole  parts  of  the  eye.  The  fame  reverie  and 
direct  lpedtra  occur  from  the  violet  paper  in 
exp.  Ik:  and  in  exp.  c.  the  fcattered  rays  from  the 
central  pink  paper  produce  a direct  fpedtrum  of 
this  colour  on  the  external  parts  of  the  eye, 
while  the  fcattered  rays  from  the  external  blue 
paper  produce  a direct  fpedtrum  of  that  colour 
on  the  central  part  of  the  eye,  inftead  of  thefe 
parts  of  the  retina  falling  reciprocally  into  their 

reverie 
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reverfe  lpedtra.  In  exp.  d.  the  colours  being  the 
reverfe  of  each  other,  the  fcattered  rays  from  the 
exterior  objedt  falling  on  the  central  parts  of  the 
eye,  and  there  exciting  their  diredt  fpedtrum,  at 
the  fame  time  that  the  retina  was  excited  into  a 
reverfe  fpedtrum  by  the  central  objedt,  and  this 
diredt  and  reverfe  fpedtrum  being  of  fimilar 
colour,  the  fuperior  brilliancy  of  this  fpedtrum 
was  produced.  In  exp.  e.  the  effedt  of  various 
quantities  of  ftimulus  on  the  retina,  from  the 
different  refpedtive  fizcs  of  the  internal  and  ex- 
ternal areas,  induced  a fpedtrum  of  the  internal 
area  in  the  centre  of  the  eye,  combined  of  the 
reverfe  fpedtrum  of  that  internal  area  and  the 
direct  one  of  the  external  area,  in  various  fhades 
of  colour,  from  a pale  green  to  a deep  blue,  with 
limilar  changes  in  the  fpedtrum  of  the  external 
area.  For  the  fame  reafons,  when  an  internal 
bright  objedt  was  final],  as  in  exp./,  inftead  of 
the  yvhole  of  the  fpedtrum  of  the  external  objedt 
being  reverfe  to  the  colour  of  the  internal  objedt, 
only  a kind  of  halo,  or  radiation  of  colour,  fimi- 
lar to  that  of  the  internal  objedt,  was  fpread  a 
little  way  on  the  external  fpedtrum.  For  this 
internal  blue  area  being  fo  fmall,  the  fcattered 
rays  from  it  extended . but  a little  way  on  the 
image  of  the  external  area  of  yellow  paper,  and 
could  thcicfore  produce  only  a blue  halo  round 
the  yellow  fpedtrum  in  the  centre. 

If  any  one  fhould  fufpedt  that  the  fcattered  rays 
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from  the  exterior  coloured  objedt  do  not  intermix 
with  die  rays  Irom  the  interior  coloured  object, 
and  thus  aftedt  the  central  part  of  the  eye,  let 
him  look  through  an  opake  tube,  about  two ‘feet 
in  length,  and  an  inch  in  diameter,  at  a (.oloured 
wall  of  a room  with  one  eye,  and  with  the  other 
eye  naked  , and  he  will  find,  that  by  fhutting 
out  the  lateral  light,  the  area  of  the  wall  feen 
through  a tube  appears  as  if  illuminated  by  the 
funfhine,  compared  with  the  other  parts  of  it ; 
from  whence  arifcs  the  advantage  of  looking 
through  a dark  tube  at  diflant  paintings. 

Hence  we  may  fafely  deduce  the  following 
rules  to  determine  before-hand  the  colours  of  all 
fpedlra.  1.  The  diredt  fpedtrum  without  any 
lateral  light  is  an  evanefeent  reprefentation  of  its 
objedt  in  the  unfatigued  eye.  2.  With  fome 
lateral  light  it  becomes  of  a colour  combined  of 
the  diredt  fpedtrum  of  the  central  objedt,  and  of 
the  circumjacent  objedts,  in  proportion  to  their 
refpedtive  quantity  and  brilliancy.  3.  The  re- 
verie fpedtrum  without  lateral  light  is  a reprefen- 
tation in  the  fatigued  eye  of  the  form  of  its 
objedts,  with  fuch  a colour  as  would  be  pro- 
duced by  all  the  primary  colours,  except  that  of 
the  objedt.  4.  With  lateral  light  the  colour  is 
compounded  of  the  reverfe  fpedtrum  of  the  cen- 
tral objedt,  and  the  diredt  fpedtrum  of  the  cir- 
cumjacent objedts,  in  proportion  to  their  refpec- 
tive  quantity  and  brilliancy. 


2.  Variation 
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2.  Variation  and  vivacity  of  the  fpeftra  occafioned  by 
extraneous  light. 

The  reverfe  fpedtrum,  as  has  been  before  ex- 
plained, is  fimilar  to  a colour,  formed  by  a combi- 
nation of  all  the  primary  colours,  except  that  with 
which  the  eye  has  been  fatigued  in  making  the 
experiment : fo  the  reverfe  fpedtrum  of  red  is 
fuch  a*  green  as  would  be  produced  by  a com- 
bination of  all  the  other  prifmatic  colours.  Now 
it  mutt  be  obferved,  that  this  reverfe  fpedtrum  of 
red  is  therefore  the  diredt  fpedtrum  of  a com- 
bination of  all  the  other  prifmatic  colours,  except 
the  red ; whence,  on  removing  the  eye  from  a 
piece  of  red  lilk  to  a fheet  of  white  paper,  the 
green  fpedtrum,  which  is  perceived,  may  either 
be  called  the  reverfe  fpedtrum  of  the  red  filk,  or 
the  diredt  fpedtrum  of  all  the  rays  from  the  white 
paper,  except  the  red ; for  in  truth  it  is  both. 
Hence  we  fee  the  reafon  why  it  is  not  eafy  to 
gain  a diredt  fpedtrum  of  any  coloured  objedl  in 
the  day-time,  where  there  is  much  lateral  light, 
except  of  very  bright  objedts,  as  of  the  fetting 
fun,  or  by  looking  through  an  opake  tube  ; be- 
caufe  the  lateral  external  light  falling  alfo  on  the 
central  part  of  the  retina,  contributes  to  induce 
the  reverfe  fpedtrum,  which  is  at  the  fame  time 
the  diredt  fpedtrum  of  that  lateral  light,  deduc- 
ing only  the  colour  of  the  central  objedt  which 
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we  have  been  viewing.  And  for  the  fame  reafon, 
it  is  difficult  to  gain  the  reverfe  fpe<5trum,  where 
there  is  no  lateral  light  to  contribute  to  its  forma- 
tion. Thus,  in  looking  through  an  opake  tube 
on  a yellow  wall,  and  doling  my  eye,  without 
admitting  any  lateral  light,  the  lpedra  were  all 
at  fir  ft  yellow  ; but  at  length  changed  into  blue. 
And  on  looking  in  the  fame  manner  on  red 
paper,  I did  at  length  get  a green  fpe&rum ; but 
they  were  ail  at  firft  red  ones  : and  the  fame  after 
looking  at  a candle  in  the  night. 

The  reverfe  fpectrum  was  formed  with  greater 
facility  when  the  eye  was  thrown  from  the  object 
on  a ffieet  of  white  paper,  or  when  light  was 
admitted  through  the  clofed  eyelids  ; becaufe  not 
Only  the  fatigued  part  of  th$  retina  was  inclined 

f ' 

fpontaneoufly  to  fall  into  motions  of  a contrary 
direction ; but  being  ftill  fenfible  to  all  other 
rays  of  light  except  that  with  which  it  was  lately 
fatigued,  was  by  thefe  rays  ftimulated  at  the  fame 
time  into  thofe  motions  which  form  the  reverfe 
fpedrum.  Hence,  when  the  reverfe  fpedtrum  of 
any  colour  became  faint,  it  was  wonderfully  revived 
by  admitting  more  light  through  the  eyelids,  by 
removing  the  hand  from  before  them : and  hence, 
on  covering  the  clofed  eyelids,  the  fpe&rum 
would  often  ceafe  for  a time,  till  the  retina 
became  fenfible  to  the  ffimulus  of  the  fmaller 
quantity  of  light,  and  then  it  recurred.  Nor  was 
the  fpectrum  only  changed  in  vivacity,  or  in 

degree. 
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degree,  by  this  admiflion  of  light  through  the 
eyelids ; but  it  frequently  happened,  after  having 
viewed  bright  objects,  that  the  fpedfrum  in  the 
clofed  and  covered  eye  was  changed  into  a third 
fpedtrum,  when  light  was  admitted  through  the 
eyelids  : which  third  fpedtrum  was  compofed  of 
fuch  colours  as  could  pafs  through  the  eyelids, 
except  thofe  of  the  objedt.  Thus,  when  an  area  of 
half  an  inch  diameter  of  pink  paper  was  viewed 
on  a fheet  of  white  paper  in  the  funfhine,  the  ipec- 
trum  with  clofed  and  covered  eyes  was  green ; 
but  on  removing  the  hands  from  before  the  clofe^ 
eyelids,  the  fpedtrum  became  yellow,  and  re- 
turned intlantly  again  to  green,  as  often  as  the 
hands  were  applied  to  cover  the  eyelids,  or  re- 
moved from  them  : for  the  retina  being  now' 
infenlible  to  red  light,  the  yellow  rays  palling 
through  the  eyelids  in  greater  quantity  than 
the  other  colours,  induced  a yellow  fpedtrum  ; 
whereas  if  the  fpedtrum  was  thrown  on  white 
paper,  with  the  eyes  open,  it  became  only  a 
lighter  green. 

Though  a certain  quantity  of  light  facilitates 
the  formation  of  the  reverfe  fpedtrum,  a greater 
quantity  prevents  its  formation,  as  the  more  pow- 
erful ftimifus  excites  even  the  fatigued  parts  of 
the  eye  into  adtion  ; other  wife  we  fhould  fee  the 
fpedtrum  of  the  laft  viewed  objedt  as  often  as  we 
turn  our  eyes,  TIence  the  reverfe  lpedtra  are 
belt  feen  by  gradually  approaching  the  hand  near 
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the  clofed  eyelids  to  a certain  diftance  only, 
which  mufl  be  varied  with  the  brightnefs  of  the 
day,  or  the  energy  of  the  fpedtrum.  Add  to  this, 
that  all  dark  fpedtra,  as  black,  blue,  or  green,  if 
light  be  admitted  through  the  eyelids,  after  they 
have  been  fome  time  covered,  give  reddifh  fpec- 
tra,  for  the  reafons  given  in  Sedt.  III.  Exp.  1. 

From  thefe  circumftances  of  the  extraneous 
light  coinciding  with  the  lpontaneous  efforts  of 
the  fatigued  retina  to  produce  a reverfe  fpedtrum, 
as  was  obferved  before,  it  is  not  eafy  to  gain  a 
diredt  fpedtrum,  except  of  objedts  brighter  than 
the  ambient  light ; fuch  as  a candle  in  the  night, 
the  fetting  fun,  or  viewing  a bright  objedt 
through  an  opake  tube  ; and  then  the  reverie 
fpedtrum  is  inftantaneoufly  produced  by  the  ad- 
miffion  of  fome  external  light;  and  is  as  in- 
ftantly  converted  again  to  the  diredt  fpedtrum 
by  the  exclufion  of  it.  Thus,  on  looking  at  the 
fetting  fun,  on  clofing  the  eyes,  and  covering 
them,  a yellow  fpedtrum  is  feen,  which  is  the 
diredt  fpedtrum  of  the  fetting  fun  ; but  on  open- 
ing the  eyes  on  the  Iky,  the  yellow  fpedtrum  is 
immediately  changed  into  a blue  one,  which  is 
the  reverfe  fpedtrum  of  the  yellow  fun,  or  the 
diredt  fpedtrum  of  the  blue  fkv,  or  a combination 
of  both.  And  this  is  again  transformed  into  a 
yellow  one  on  doling  the  eyes,  and  fo  recipro- 
cally, as  quick  as  the  motions  of  the  opening  and 
clofing  eyelids.  Hence,  when  Mr.  Melvill  ob- 
ferved 
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ferved  the  fcintillations  of  the  ftar  Sirius  to  be 
fometimts  coloured,  tliefe  were  probably  the 
direct  fpectrum  of  the  blue  fky  on  the  parts  of 
the  retina  fatigued  by  the  white  light  of  the  ftar. 
(Eflays  Phyfical  and  Literary,  p.  81.  V.  2.) 

When  a diredt  fpedtrum  is  thrown  on  colours 
darker  than  itfelf,  it  mixes  with  them;  as  the 
yellow  fpedtrum  of  the  letting  fun,  thrown  on 
the  green  grafs,  becomes  a greener  yellow.  But 
when  a diredt  fpedtrum  is  thrown  on  colours 
brighter  than  itfelf,  it  becomes  inftantly  changed 
into  the  reverfe  fpedtrum,  which  mixes  with 
thofe  brighter  colours.  So  the  yellow  fpedtrum 
of  the  fetting  fun  thrown  on  the  luminous  fky 
becomes  blue,  and  changes  with  the  colour  or 
brightnefs  of  the  clouds  on  which  it  appears. 
But  the  reverfe  fpedtrum  mixes  with  every  kind 
of  colour  on  which  it  is  thrown,  whether  brighter 
than  itfelf  or  not : thus  the  reverfe  fpedtrum, 
obtained  by  viewing  a piece  of  yellow  ftlk,  when 
thrown  on  white  paper,  was  a lucid  blue  green  ; 
when  thrown  on  black  Turkey  leather,  becomes  a 
deep  violet.  And  the  fpedtrum  of  blue  ftlk, 
thrown  on  white  paper,  was  a light  yellow;  on 
black  ftlk  was  an  obfcure  orange;  and  the  blue 
lpedtrum,  obtained  from  orange-coloured  ftlk, 
thrown  on  yellow,  became  a green. 

In  thefe  cafes  the  retina  is  thrown  into  adtivity 
or  fenfation  by  the  ftimulus  of  external  colours, 
at  the  fame  time  that  it  continues  the  activity  or 

fenfation 
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fenfation  which  forms  thefpe&ra ; in  the  fame  man- 
ner as  the  prifmatic  colours,  painted  on  a whirl- 
mg  top,  are  feen  to  mix  together.  When  thefe 
colours  of  external  objefts  are  brighter  than  the 
direft  fpe&rum  which  is  Thrown  upon  them, 
they  change  it  into  the  reverfe  fpedrum,  like  the 
admiflion  of  external  light  on  a direct  fpedrum, 
as  explained  above.  When  they  are  darker  than 
the  direct  fpedrum,  they  mix  it,  their  weaker 
ftimulus  being  infufficient  to  induce  the  reverfe 
Ipedtrum. 


3.  Variation  of  fpeffra  in  refpeffi  to  number , and 
figure , and  remifiion. 

When  we  look  long  and  attentively  at  any 
object,  the  eye  cannot  always  be  kept  entirely 
motionlefs ; hence,  on  infpeding  a circular  area 
of  red  iilk  placed  on  white  paper,  a lucid  cref- 
cent  or  edge  is  feen  to  librate  on  one  fide  or  other 
of  the  red  circle : for  the  exterior  parts  of  the 
retina  fometimes  falling  on  the  edge  of  the  cen- 
tral filk,  and  fometimes  on  the  white  paper,  are 
lefs  fatigued  with  red  light  than  the  central 
part  of  the  retina,  which  is  conftantly  expofed  to  - 
it;  and  therefore,  when  they  fall  on  the  edge  of 
the  red  filk,  they  perceive  it  more  vividly.  After- 
wards, when  the  eye  becomes  fatigued,  a green 
fpedrum  in  the  form  of  a crefcent  is  feen  to 
librate  on  one  fide  or  other  of  the  central  circle, 
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as  by  the  unfteadinefs  of  the  eye  a part  of  the 
fatigued  retina  falls  on  the  white  paper;  and  as 
by  the  increafing  fatigue  of  the  eye  the  central 
part  of  the  filk  appears  paler,  the  edge  on  which 
the  unfatigued  part  of  the  retina  occafionally 
falls  will  appear  of  a deeper  red  than  the  original 
filk,  becaufe  it  is  compared  with  the  pale  internal 
part  of  it.  M.  de  BufFon  in  making  this  experi- 
ment obferved,  that  the  red  edge  of  the  filk  was 
not  only  deeper  coloured  than  the  original  filk  ; 
but,  on  his  retreating  a little  from  it,  it  became  ob- 
long, and  at  length  divided  into  two,  which  mult 
have  been  owing  to  his  obl'erving  it  either  before 
or  behind  the  point  of  interfedtion  of  the  two  optic 
axifes.  Thus,  if  a pen  is  held  up  before  a diftant 
candle,  when  we  look  intenfely  at  the  pen  two 
candles  are  feen  behind  it ; when  we  look  in- 
tenfely at  the  candle  two  pens  are  feen.  If  the 
fight  be  unlteady  at  the  time  of  beholding  the 
fun,  even  though  one  eye  only  be  ufed,  many 
images  of  the  fun, will  appear,  or  luminous  lines, 
when  the  eye  is  clofed.  And  as  fome  parts  of 
tliefe  will  be  more  vivid  than  others,  and  fome 
'parts  of  them  will  be  produced  nearer  the  centre 
ot  the  eye  than  others,  thefe  will  difappear  fooner 
than  the  others ; and  hence  the  number  and 
fhape  of  thefe  fpedlra  of  the  fun  will  continually 
vary,  as  long  as  they  exifi.  The  caufe  of  fome 
being  more  vivid  than  others,  is  the  unfteadinefs 
«f  the  eye  of  the  beholder,  f©  that  fome  parts  qf 

the 
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the  retina  have  been  longer  expofed  to  the  fun- 
beams.  I hat  fome  parts  of  a complicated  fpec- 
trum  fade  and  return  before  other  parts  of  it,  the 
following  experiment  evinces.  Draw  three  con- 
centi  ic  cncles ; the  external  one  an  inch  and  a 
half  in  diameter,  the  middle  one  an  inch,  and  the 
internal  one  half  an  inch;  colour  the  external 
and  internal  areas  blue,  and  the  remaining  one 
yellow,  as  in  Fig.  4.;  after  having  looked  about  a 
minute  on  the  centre  of  thefe  circles,  in  a bright 
light,  the  fpedrum  of  the  external  area  appears 
fir  ft  in  the  doled  eye,  then  the  middle  area,  and 
Iaftly  the  central  one ; and  then  the  central  one 
ditappears,  and  the  others  in  inverted  order.  If 
concentric  circles  of  more  colours  are  added,  it 
produces  the  beautiful  ever  changing  fpedrum  in 
Se6t.  I.  Exp.  2. 

From  hence  it  would  feem,  that  the  centre  of 
the  eye  produces  quicker  remiflions  of  fpeftra, 
owing  perhaps  to  its  greater  fenfibility ; that  is 
to  its  more  energetic  exertions.  Thefe  remiflions 
of  fpedra  bear  fome  analogy  to  the  tremors  of 
the  hands,  and  palpitations  of  the  heart,  of  weak 
people:  and  perhaps  a criterion  of  the  ftrength 
of  any  mufcle  or  nerve  may  be  taken  from  the 
time  it  can  be  continued  in  exertion. 


4.  Variation 
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4.  Variation  of  fpeffra  in  refpett  to  brilliancy ; the 
* vijibility  of  the  circulation  of  the  blood  in  the  eye . 

1.  The  meridian  or  evening  light  makes  a dif- 
ference in  the  colours  of  fome  fpedtra  ; for  as  the 
fun  defeends,  the  red  rays,  which  are  lefs  re- 
frangible by  the  convex  atmofphere,  abound  in 
great  quantity.  Whence  the  fpedtrurn  of  the 
light  parts  of  a window  at  this  time,  or  early  in 
the  morning,  is  red  ; and  becomes  blue  either  a 
little  later  or  earlier;  and  white  in  the  meridian 
day  ; and  is  alfo  variable  from  the  colour  of  the 
clouds  or  fey  which  are  oppofed  to  the  window. 

2.  All  thefe  experiments  are  liable  to  be  con- 
founded, if  they  are  made  too  foon  after  each 
other,  as  the  remaining  fpedrum  will  mix  with 
the  new  ones.  This  is  a very  troublefome  cir- 
cumftance  to  painters,  who  are  obliged  to  lpok 
long  upon  the  fame  colour  ; and  in  particular  to 
thofe  whofe  eyes,  from  natural  debility,  cannot 
long  continue  the  fame  kind  of  exertion.  For 
the  fame  reafon,  in  making  thefe  experiments, 
the  refult  becomes  much  varied  if  the  eyes,  after 
viewing  any  objeft,  are  removed  on  other  obje£ts 
for  but  an  inftant  of  time,  before  we  clofe  them 
to  view  the  fpedtrum  ; for  the  light  from  the 
objeft,  of  which  we  had  only  a tranfent  view, 
in  the  very  time  of  clofing  our  eyes  adds  as  a 
ftimulus  on  the  fatigued  retina ; and  for  a time 

prevents 
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prevents  the  defired  fpe&rum  from  appearing,  or 
mixes  its  own  fpe&rum  with  it.  Whence,  after 
the  eyelids  arc  clofed,  either  a dark  field,  or  fome 
unexpended  colours,  are  beheld  for  a few  feconds, 
before  the  defired  fpedrum  becomes  diftinctly 
vifible. 

3.  T he  length  of  time  taken  up  in  viewing  an 
objedt,  of  which  we  are  to  obferve  the  fpedtrum, 
makes  a great  difference  in  the  appearance  of  the 
fpedtrum,  not  only  in  its  vivacity,  but  in  its 
colour;  as  the  diredt  fpedtrum  of. the  central 
objedt,  or  of  the  circumjacent  ones,  and  alfo  the 
reverfe  fpedtra  of  both,  with  their  various  com- 
binations, as  well  as  the  time  of  their  duration  in 
the  eye,  and  of  their  remiffions  or  alterations, 
depend  upon  the  degree  of  fatigue  the  retina  is 
fubjedted  to.  The  Chevalier  d’Arcy  conftrudled 
a machine  by  which  a coal  of  fire  was  whirled 
round  in  the  dark,  and  found,  that  when  a lumi- 
nous body  made  revolution  in  eight  thirds  of 
time,  is  prcfented  to  the  eye  a complete  circle  of 
fire;  from  whence  he  concludes,  that  the  im- 
preffion  continues  on  the  organ  about  the  fe- 
venth  part  of  a fecond.  (Mem.  de  l’Acad.  des 
Sc.  1/65.)  This,  however,  is  only  to  be  con- 
fidered  as  the  fhorteft  time  of  the  duration  of 
thefe  diredt  fpedlra ; fince  in  the  fatigued  eye 
both  the  direct  and  reverfe  fpedtra,  with  their 
in  term  iff  ons,  appear  to  take  up  many  feconds  of 

time. 
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time,  and  feem  very  variable  in  proportion  to  the 
circumftances  of  fatigue  or  energy. 

4.  It  fometimes  happens,  if  the  eyeballs  have 
been  rubbed  hard  with  the  lingers,  that  lucid 
fparks  are  l'een  in  quick  motion  amid  ft  the  fpec- 
trum  we  are  attending  to.  This  is  limilar  to  the 
flafhes  of  fire  from  a llroke  on  the  eye  in  fight- 
ing, and  is  refembled  by  the  warmth  and  glow, 
which  appears  upon  the  fkin  after  fridtion,  and 
is  probably  owing  to  an  acceleration  of  the  ar- 
terial blood  into  the  veffels  emptied  by  the  pre- 
vious preffure.  By  being  accuflomed  to  obferfe 
fuch  fmall  fenfations  in  the  eye,  it  is  eafy  to  fee 
the  circulation  of  the  blood  in  this  organ.  I 
have  attended  to  this  frequently,  when  I have 
obferved  my  eyes  more  than  commonly  fenlible 
to  other  fpedtra.  The  circulation  may  be  fcen 
either  in  both  eyes  at  a time,  or  only  in  one  of 
them  ; for  as  a certain  quantity  of  light  is  necef- 
fary  to  produce  this  curious  phenomenon,  if  one 
hand  be  brought  nearer  the  clofed  eyelids  than 
the  other,  the  circulation  in  that  eye  will  for  a 
time  difappear.  For  the  eafier  viewing  the  cir- 
culation, it  is  fometimes  necefiary  to  rub  the  eyes 
with  a certain  degree  of  force  after  they  are 
clofed,  and  to  hold  the  breath  rather  longer  than 
is  agreeable,  which,  by  accumulating  more  blood 
in  the  eye,  facilitates  the  experiment ; but  in 
general  it  may  be  feen  diftin&ly  after  having 
examined  other  fpedtra  with  your  back  to  the 
yol.  11,  B b light 
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light  till  the  eyes  become  weary  ; then  having 
covered  your  clofed  eyelids  for  half  a minute, 
till  the  fpedtrum.  is  faded  away  which  you  were 
examining,  turn  your  face  to  the  light,  and  re- 
moving your  hands  from  the  eyelids,  by  and  by 
again  fhade  them  a little,  and  the  circulation  be- 
comes curioufly  diftinct.  The  dreams  of  blood 
are  however  generally  feen  to  unite,  which  thews 
it  to  be  the  venous  circulation,  owing,  I fuppofe, 
to  the  greater  opacity  of  the  colour  of  the  blood 
in  thefe  vefiels;  for  this  venous  circulation  is 
alfo  much  more  eafily  feen  by  the  microfcope  in 
the  tail  of  a tadpole. 


5.  Variation  of  fpeSira  hi  refpeB  to  clijiiriftnefs  and 
fize ; with  a new  way  of  magnifying  obfds. 

• K ' ■ .J  ■ , 

1 . It  was  before  obferved,  that  when  the  two 
colours  viewed  together  were  oppotite  to  each 
other,  as  yellow  and  blue,  red  and  green,  &c. 
according  to  the  table  of  reflections  and  tranf- 
miffions  of  light  in  Sir  Ifaac  Newton’s  Optics, 
B.  II.  Fig.  3.  the  fpectra  of  thole  colours  were 
of  all  others  the  molt  brilliant,  and  belt  defined  j 
becaufe  they  were  combined  of  the  reverie  fpec- 
trum  of  one  colour,  and  of  the  direct  fnectrum 
■ of  the  other.  Hence,  in  books  printed  with  fmall 
types,  or  in  the  minute  graduation  of  thennome- 
i ter* 
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ters,  or  of  clock-faces,  which  are  to  be  feeli  at  a 
diftance,  if  the  letters  or  figures  are  coloured 
with  orange,  and  the  ground  with  indigo  ; or  the 
letters  with  red,  and  the  ground  with  green  ; or 
any  other  lucid  colour  is  ufed  for  the  letters,  tin© 
lpedtrum  of  which  is  fimilar  to  the  colour  of  the 
ground : fuch  letters  will  be  feen  much  more 

o 

ciiftindtly,  and  with  lefs  condition,  than  in  black 
or  white  : for  as  the  fpedtxum  of  the  letter  is  the 
fame  colour  with  the  ground  oil  which  they  are 
feen,  the  undeadinefs  of  the  eye  in  Jong  attend- 
ing to  them  will  not  produce  coloured  lines  by 
the  edges  of  the  letters,  which  is  the  principal 
caufe  of  their  condition.  The  beauty  of  colours 
lying  in  vicinity  to  each  other,  whole  fpeetra 
are  thus  reciprocally  fimilar  to  each  colour,  is 
owing  to  this  greater  eafe  that  the  ey e experiences 
in  beholding  them  diftindtly  ; and  it  is  probable, 
-in  the  organ  of  hearing,  a fimilar  circumftance 
may  conftitute  the  pleafure  of  melody.  Sir  Ifaac 
Newton  obferves,  that  gold  and  indigo  were 
agreeable  when  viewed  together ; and  thinks 
there  may  be  fome  analogy  between  the  fenfa- 
tions  of  light  and  found.  (Optics,  Qu.  14.) 

In  viewing  the  fpedlra  of  bright  objects-,  as  of 
an  area  of  red  filk  of  half  an  inch  diameter  on 
white  paper,  it  is  eafy  to  magnify  it  to  tenfold  its 
fize : for  if,  when  the  fpedtrum  is  formed,  you 
ftill  keep  your  eye  fixed  on  the  filk  area,  and  re- 
move it  a few  inches  further  from  you,  a green 

Bb  2 circle 


:3?2  OCULAR  SPECTRA.  Sect.  XL.  10.5 

circle  is  feen  round  the  red  filk  ; for  the  angle 
now  fubtended  by  the  filk  is  lefs  than  it  was 
when  the  fpedtrum  was  formed,  but  that  of  the 
I’pehlriun  continues  the  fame,  and  our  imagina- 
tion places  them  at  the  fame  diftance.  Thus 
when  you  view  a fpedtrum  on  a fheet  of  white 
paper,  if  you  approach  the  paper  to  the  eye, 
you  may  diminifh  it  to  a point ; and  if  the  pa- 
per i^  made  to  recede  from  the  eye,  the  fpec- 
tfum  will  appear  magnified  in  proportion  to  the 
diftance. 

I was  furprifed,  and  agreeably  amufed,  with 
the  following  experiment.  I covered  a paper 
about  four  inches  fquare  with  yellow,  and  with  a 
pen  filled  with  a blue  colour  wrote  upon  the 
middle  of  it  the  word  BANKS  in  capitals,  as  in 
fig.  5,  and  fitting  with  my  back  to  the  fun, 
fixed  my  eyes  for  a minute  exafily  on  the  centre 
of  the  letter  N in  the  middle  of  the  word  ; after 
clofing  my  eyes,  and  fhading  them  lomewhat 
with  my  hand,  the  word  was  difliiudly  feen  in 
the  fpectrum  in  yellow  letters  on  a blue  field  ; 
and  then,  on  opening  my  eyes  on  a yellowifh 
wall  at  twenty  feet  diftance,  the  magnified  name 
of  BANKS  appeared  written  on  the  wall  in  gol- 
den characters. 


6 Conclut:'*. 
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6.  Conclufion. 

It  was  obferved  by  the  learned  M.  Sauvagfcs 
(Nofol.  Method.  Cl.  VIII.  Ord.  \ .)  that  the  pul- 
fations  of  the  optic  artery  might  be  perceived  by 
looking  attentively  on  a white  wall  well  illumi- 
nated. A kind  of  net-work,  darker  than  the 
other  parts  of  the  wall,  appears  and  vanifhes 
alternately  with  every  pulfation.  This  change  of 
the  colour  of  the  wall  he  well  afcribes  to  the 
compreflion  of  the  retina  by  the  diaflole  of  the 
artery.  The  various  colours  produced  in  the 
eye  by  the  p re  flu  re  of  the  Anger,  or  by  a flroke 
on  it,  as  mentioned  by  Sir  Ifaac  Newton,  feem 
likewife  to  originate  from  the  unequal  pfeflure 
on  various  parts  of  the  retina.  Now  as  Sir  Ifaac 
Newton  has  fhewn,  that  all  the  different  colours 
are  reflected  or  tranfmitted  by  the  laminae  of 
foap  bubbles,  or  of  air,  according  to  their  dif- 
ferent thicknefs  or  thinnefs,  is  it  not  probable,  that 
the  effect  of  the  activity  of  the  retina  may  be  to 
alter  its  thicknefs  or  thinnefs,  fo  as  better  to 
adapt  it  to  reflect  or  tranfmit  the  colours  which 
ftimulate  it  into  action  ? May  not  mufcular 
flbres  exift  in  the  retina  for  this  purpole,  which 
may  be  lefs  minute  than  the  locomotive  mufcles 
of  microfcopic  animals  ? May  not  thcfe  muf-r 
cular  actions  of  the  retina  conftitute  the  fenfa- 
ffon  of  light  and  colours ; and  the  voluntary  re- 
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petitions  of  them,  when  the  objeft  is  withdrawn, 
constitute  our  memory  of  them  ? And  lattly, 
may  not  the  laws  of  the  fenfations  of  light,  here 
investigated,  be  applicable  to  all  our  other  fenfes, 
and  much  contribute  to  elucidate  many  pheno- 
mena of  animal  bodies  both  in  their  healthy 
and  difeafed  Rate  ; and  thus  render  this  investi- 
gation well  worthy  the  attention  of  the  phyii- 
cian,  the  metaphylician,  and  the  natural  philofa- 
pher  ? 


November  1,  1/S5. 


i 


Dura,  Liber!  aftra  petis  volitans  trepidantibus  alis, 
Irruis  immemori,  parvula  gutta,  mari. 

Me  quoque,  me  currente  rota  revolubilis  astas 
Volverit  in  tenebras,— i,  Liber,  ipfe  fequor. 


r 
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¥ TO  THE 

SECTIONS  OF  PART  FIRST, 


A. 

Abortion  from  fear,  xxxix.  6.  5. 

Abforption  of  folids,  xxxiii.  3.  1.  xxxvii. 

of  fluids  in  anafarca,  xxxv.  l;  3. 

in  warm  bath,  xxix.  4.  5.  v 

Abforbent  veffels,  xxii.  2.  xxix.  1. 

regurgitate  their  fluids,  xxix.  2. 

their  valves,  xxix.  2. 

communicate  with  vena  portarum,  xxvii.  2» 

Accumulation  of  fenforial  power,  iv.  2.  xii.  5*  2* 
Adlivity  of  fyftem  too  great,  cure  of,  xii.  6. 

too  fmall,  cure  of,  xx.  7 . 

Age,  old,  xii.  3.  1.  xxxvii.  4,  . .. 

;•  Ague-fit,  xii.  7.  1.  xxxii.  3.  4.  xxxii.  9. 

how  cured  by  bark,  xii.  3.  4. 

periods,  how  occafioned  xii.  2.  3.  xxxii.  3.  4. 

xvii.  3.  6. 

Ague  cakes,  xxxii.  7.  xxxii.  9.  . 

Air,  fenfe  of  frefli,  xiv.  8. 

. . . injures  ulcers,  xxviii.  2. 

. . . injedted  into  veins,  xxxii.  5. 

Air-cells  of  the  lungs,  xxviii.  2. 

Alcohol  deleterious,  xxx.  3; 

Alliterations,  why  agreeable,  xxii.  2. 

Aloes  in  leffencd  doles,  xii.  3.  1. 

American  natives  indolent,  xxxi.  2. 

narrow  fiiouldered,  xxxi.  1 . 
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Analogy  intuitive,  xvii.  3.  7. 

Animals  lefs  liable  to  madnefs,  xxxiii.  1. 

.......  lefs  liable  to  contagion,  xxxiii.  1. 

how  to  teach,  xxii.  3.  2. 

their  fimilarity  to  each  other,  xxxix.  4.  8. 

their  changes  after  nativity,  xxxix.  4.  8. 

their  changes  before  nativity,  xxxix.  4 8. 

lefs  liable  to  contagious  difeafes.why,  xxxiii.  1. 

• lels  liable  to  delirium  and  infanity,  why,  xxxiii 

5- 

eaHer  to  preferve  than  to  reproduce,  xxxvii. 

eJeCtricity,  xiv.  5. 

food,  diftalte  of,  xxxviii.  1. 

appetency,  xxxix.  4.  7. 

Animalcula,  xxxix.  II.  5. 

- • • from  boiling  broth,  xxxix.  1 1.  1. 

Antipathy,  x.  2.  2. 

Appetites,  xi.  2.  2.  xiv.  L8. 

Aphthae,  xxviii. 

Apoplexy,  xxxiv.  r.  7. 

n°t  from  deficient  irritation,  xxxii.  3.  r, 

Architecture,  xii.  3.  3.  xvi.  10. 

Arts,  fine,,  xxii.  2. 

Afparagus,  its  fmell  in  urine,  xxix. 

Affociation  defined,  ii.  2.  11.  iv.  7.  v.  2. 

affociate  motions,  x. 

ftronger  than  irritative  ones,  xxiv.  2.  8. 

formed  before  nativity,  xi.  3. 

.........  with  irritative  ones,  xxiv.  8. 

with  retrograde  ones,  xxv.  7.  xxv.  10.  xxv.  1.5. 

difeafes  from,  xxxv. 

Afthma,  xviii.  15. 

Attention,  language  of,  xvi.  8.  6. 

Atrophy,  xxviii. 

Averfion,  origin  of,  xi.  2.  3. 

B. 

Balance  ourfelvcs  by  vifion,  xx.  1. 

Bandage  increafes  abforption,  xxxiii.  3.  %. 

Barrennefs,  xxxvi.  2.  3. 

Battement  of  founds,  xx.  7. 

Bath,  cold.  See  Coltf  Bath. 


Bath, 
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Bath,  warm,  xxix.  4.  5. 

Beauty,  fenfe  of,  xvi.  6.  xxii.  2. 

Bile-dn  £ts,  xxx. 

....  (tones,  xxx.  3. 

....  regurgitates  into  the  blood,  xxiv.  2.  7, 

....  vomiting  of,  xxx.  3. 

Birds  of  paffage,  xvi.  12. 
r . . . nefts  of,  xvi.  13. 

....  colour  of  their  eggs,  xxxix.  5. 

Biting  in  pain,  xxxiv.  1.  3. 

. . . . . of  mad  animals,  xxxiv.  1.  3. 

Black  (pots  on  dice  appear  red,  xl.  3. 

Bladder,  communication  of  with  the  intefhnes,  xxix.  3. 

of  ftfh,  xxiv.  1.  4. 

Blood,  transfufion  of  in  nervous  fevers,  xxxii.  4. 

deficiency  of,  xxxii.  2.  and  4. 

from  the  vena  portarum  into  the  inteftines,xxvii.2. 

its  momentum,  xxxii  5.  2. 

momentum  increafed  by  venefedfion,  xxxii.  5.  4. 

drawn  in  nervous  pains,  xxxii.  5.  4. 

.....  its  oxygenation,  xxxviii. 

Breathing,  how  learnt,  xv.  4. 

Breads  of  men,  xiv.  8. 

Brutes  differ  from  men,  xi.  2.  3.  xvi.  17. 

See  Animals. 

Buxton  bath,  why  it  feels  warm,  xii.  2.  1.  xxxii.  3.  3. 

C. 

Capillary  vefTels  are  glands,  xxvl.  1. 

Catalepfy,  xxxiv.  1.  5. 

Catarrh  from  cold  fkin,  xxxv.  1.  3.  xxxv.  2. 

from  thin  caps  in  deep,  xviii.  15. 

Catenation  of  motions  defined,  ii.  11.  iv.  7. 

caufe  of  them,  xvii.  1.  3. 

- defcribed,  xvii. 

.........  continue  fome  time  after  their  produ&ion, 

xvii.  1.  3. 

.........  voluntary  ones  diffevered  in  fleep,  xvii.  1. 12. 

xvii.  3.13. 

Cathartics,  external,  their  operation,  xxix.  7.  6. 
Caufation,,  animal,  defined,  ii.  u.  iy.  7. 

.Caufe  pf  caufes,  xxxix.  4.  8. 
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Caufes  inert  and  efficient,  xxxix.  12.  2. 

adlive  and  paffive,  xxxix.  12.  3. 

proximate  and  remote,  xxxix.  12.  4. 

Chick  in  the  egg,  oxygenation  of,  xxxviii.  2. 

Child  riding  on  a flick,  xxxiv.  2.  6. 

Chilnefs  after  meals,  xxi.  3.  xxxv.  1.  1. 

Cholera,  cafe  of,  xxv.  13. 

Chyle,  xxxix.  1 1 . 

Circulation  in  the  eye  vifible,  xl.  10.  4. 

Cold  in  the  head,  xii.  7.  5. 

. . . . perceived  by  the  teeth,  xxxii.  3.  1.  xiv.  6. 

. . . . air,  ufes  of  in  fevers,  xxxii.  3.  3. 

. . . . feet,  produces  coryza,  xxxv.  2.  3.  xxxv.  1.  3. 

....  bath,  why  it  flrengthens,  xxxii.  3.  2. 

....  fliort  and  cold  breathing  in  it,  xxxii.  3.  2. 

....  produces  a fever-fit,  xxxii.  3.  2. 

....  fit  of  fever  the  confequence  of  hot  fit,  xxxii.  9.  3. 
. . . . bathing  in  pulmonary  haemorrhage,  xxvii.  1. 

. . . . fits  of  fever,  xxxii.  4.  xxxii.  9.  xvii.  3.  3. 

....  not  a flimulus,  xxxii.  10. 

Comparing  ideas,  xv.  3. 

Confcioufnefs,  xv.  3.  4. 

in  dreams,  xviii.  13. 

Confumption,  its  temperament,  xxxi.  1.  and  2. 

of  dark-eyed  patients,  xxvii.  2. 

of  light-eved  patients,  xxviii.  2. 

is  contagious,  xxxiii.  2.  7. 

Confent  of  parts.  See  Sympathy. 

Contagion,  xii.  3.  6.  xix.  9.  xxxiii.  2.  6.  and  8.  xxii.  3.  3. 

does  notenterthe  blood,  xxxiii.  2.10.  xxii. 3.3. 

Contradlion  and  attradlion,  iv.  1. 

of  fibres  produces  fenfatidn,  iv.  5.  xii.  1.  6, 

continues  fome  time,  xii.  1.  5. 

alternates  with  relaxation,  xii.  1.  3. 

Convulfion,  xvii.  1.  8.  xxxiv.  1.  1.  and  4.  iii.  5.  8. 

of  particular  mijcles,  xvii.  1.  8- 

periods  of,  xxxyi.  3.  9. 

Colours  of  animals,  efficient  caufe  of,  xxxix.  3.  t. 

of  eggs  from  female  imagination,  xxxix.  5.  1. 

of  the  choroid  coat  of  the  eye,  xxxix.  5.1. 

of  birds  nells,  xvi.  13. 

Coryza.  See  Catarrh. 

Cough,  nervous,  periods  of,  xxxvi.  3.  9. 


Cramp, 
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Cramp,  xviii.  ijJ-  xxiv.  i.  7. 

Critical  days'from  lunations,  xxxvi.  4. 

Cuckoo,  xvi.  13.  5. 

D. 

Darkifh  room,  why  we  fee  well  in  it,  xii.  2.  I. 

Debility  fenforial  and  flimulatory,  xii.  2.  I. 

direct  and  indiredt  of  Dr.  Brown,  xii.  3*  I- 

xxxii.  3.  2. 

See  Weaknefs. 

from  drinking  fpirits,  cure  of,  xii.  7.  8. 

in  fevers,  cure  of,  xii.  7.  8. 

Deliberation,  what,  xxxiv.  1. 

Delirium,  two  kinds  of,  xxxiii.  I.  4.  xxxiv.  3.  2. 

cafes  of,  iii.  5.  8. 

prevented  by  dreams,  xviii.  2. 

Defire,  origin  of,  xi.  2.  3. 

Diabetes  explained,  xxix.  4. 

with  bloody  urine,  xxvii.  2. 

in  the  night,  xviii.  15. 

Diarrhoea,  xxix.  4. 

Digeflion,  xxxiii.  I.  xxxvii. 

ftrengthened  by  emetics,  xxxv.  1.  3. 

{lengthened  by  regular  hours, why,  xxxvi.3.1. 

Digitalis,  ufe  of  in  dropfy,  xxix.  5.  2. 

Diftention  adls  as  a flimulus,  xxxii.  4. 

See  Extenfion. 

Diftinguifhing,  xv.  3. 

Diurnal  circle  of  adtions,  xxv.  4. 

Doubting,  xv.  3. 

Dreams,  viii.  1.  2.  xiv.  2.  5. 

their  inconfiftency,  xviii.  16. 

no  furprife  in  them,  xviii.  17. 

much  novelty  of  combination,  xviii.  Ql 

Dropfies  explained,  xxix.  5.  1.  * 

Dropfy  cured  by  infanity,  xxxiv,.  2.  7. 

► cure  of,  xxix.  5.  2. 

Drunkennefs.  See  Intoxication,  xxi. 

• diminifhed  by  attention,  xxi.  8. 

Drunkards  weak  till  next  day,  xvii.  1.  7. 

Hammer,  and  flagger,  and  weep,  xii.  4.  1. 

xxj.  4. 

Drunkards 
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Diunkardsfee  objeds  double,  why,  xxi.  7. 

.... become  delirious,  fleepy,  (lucid, '^xi.  c 

Dyfpncea  in  cold  bath,  xxxii.  3.  3.  . 


Ear,  a good  one,  xvi,  10. 

• • • • noife  in,  xx.  7. 

Eggs  of  frogs,  fifh,  fowl,  Xxxix.  3.  - . 

....  of  birds,  why  fpotted,  xxxix.  5.  * 

* • • • with  double  yolk,  xxxix.  4.  4. 

Eledricity,  xii.  1.  xiv.  9. 

jaundice  cured  by  it,  xxx.  2. 

animal,  xiv.  3. 

Embryon  produced  by  the  male,  xxxix.  2. 

confifts  of  a living  fibre,  xxxix.  4. 

abforbs  nutriment,  receives  oxygen,  xxxix.  u 

........  its  adions  and  fenfations,  xvi.  2. 

Emetic.  See  vomiting. 

Emotions,  xi.  2.  2. 

Ennui,  or  taedium  vitae,  xxxiv.  2.3.xxxiii.  1. 1.  xxxix.  6. 
Epileptic  fits  explained,  xxxiv.  1.  4.  xxvii.  2. 
..........  in  deep,  why,  xviii.  14.  and  15. 

Equinoxial  lunations,  xxxii.  6. 

Excitability  perpetually  varies,  xii.  1.  7. 

Synonymous  to  quantity  of  fenforial  power, 

xii.  1.  7- 

Exercife,  its  ufe,  xxxii.  5.  3. 

Exertion  of  fenforial  power  defined,  xii.  3.  1. 

Exigence  in  fpace,  xiv.  2.  5. 

Extenfion,  fenfe  of,  xiv.  7. 

Eyes  become  black  in  (ome  epilepfies,  xxvii.  2. 

F. 

Face,  flufhing  of  after  dinner,  xxxv.  1.  1. 

. . . . why  firfi:  affeded  in  finall-pox,  xxxv.  1.  1. 

. . . . red  fiom  inflamed  liver,  xxxv.  2.  2. 

Fainting  fits,  xii.  5.  j.  xiv.  7. 

Fear,  language  of,'  xvi.  8.  1. 

a caufe  of  fever,  xxxii.  8. 

. . . . caufe  of,  xvii.  3.  7. 

hetus.  See  Embryon,  xvi.  2.  xxxix.  1. 


fevers. 
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Fevers,dn'itative,  xxxii.  I. 

intermittent,  xxxii.  I.  xxxii.  3. 

fenfitive,  xxxiii.i. 

not  an  effort  of  nature  for  relief,  xxxii.  10. 

paroxyfihs  of,  xii.  7.  1.  xii.  2.  3.  xii.  3.  5. 

why  fome  intermit  and  not  others,  xxxvi.  i. 

cold  fits  of,  xxxii.  4.  xxxii.  9.  xvii.  3.  3. 

periods  of,  xxxvi.  3.  1 

have  l'olar  or  lunar  periods,  xxxii.  6. 

fource  of  the  fymptoms  of,  xxxii.  1. 

proftration  of  ftrength,  in,  xii.  4.  1.  xxxii.  3.  2. 

cure  of,  xii.  6.  1.  * 

how  cured  by  the  bark,  xii.  3.  4. 

cured  by  increafed  volition,  xii.  2.  4.  xxxiv.  2. 

beft  quantity  of  ffimulus  in,  xii.  7.  8. 

Fibres.  See  Mufcles. 

.....  their  mobility,  xii.  1 7.  xii.  i.  r. 

.....  contra&ions  of,  vi.  xii.  1.  1. 

four  claffes  of  their  motions,  vi. 

their  motions  diftinguilhed  from  fenforial  ones, v.  3. 

Figure,  xiv.  2.  2.  iii.  1 . 

Fifh,  their  knowledge,  xvi.  14. 

Foxglove,  its  ufe  in  dropfies,  xxix.  5.  2. 

overdofe  of,  xxv.  17. 

Free-will,  xy.  3.  7 „ 

i 

' - G. 

Gall-flone,  xxv.  17.  See  Bile- Hones. 

Generation,  xxxiii.  1.  xxxix. 

Gills  of  fifh,  xxxviii.  2. 

Glands,  xxii.  1.  conglobate  glands,  xxii.  2. 

......  have  their  peculiar  ftimulus,  xi.  1. 

their  fenfes,  xiv.  9.  xxxix.  6. 

invert  their  motions,  xxv.  7. 

increafe  their  motions,  xxv,  7. 

Golden  rule  for  exhibiting  wine,  xii.  7.  8. 

for  leaving  off  wine,  xii.  7.  S. 

Gout  from  inflamed  liver,  xxxv.  2.  2.  xviii.  15.  xxiv.  2.  8. 
. . . . in  the  flomach,  xxiv.  a 8.  xxv.  17. 

. . . . why  it  returns  after  evacuations,  xxxii,  4. 

owing  to  vinous  fpirit  only,  xxi.  10. 

. . . . periods  of,  xxxvi.  3.  6. 

Grinning 


INDEX. 

Gnnn  irig  in  pain,  xxxiv.  i.  3. 
Gyratita  on  one  foot,  xx.  5.  and  6. 


H. 

Habit  defined,  ii,  ir.  iv.  7. 

Haemorrhages,  periods  of,  xxxvi.  3.  11. 

• ■ from  paralyfis  of  veins,  xx.v-ii.  1.  and  2. 

Hair  and  nails,  xxxix.  3.  2. 

....  colour  of,  xxxix.  3.  1. 

Harmony,  xxii.  2. 

Head-achs,  xxxv.  2.  1. 

Hearing,  xiv.  4. 

Heat, fenfe  of,  xiv.  6.  xxxii.  3.  j. 

....  produced  by  the  glands,  xxxii.  3. 

....  external  and  internal,  xxxii.  3.  1. 

....  atmofphere  of  heat,  xxxii.  3.  1. 

....  increafes  during  deep,  xviii.  13. 

Hemicrania,  xxxv.  2.  1. 

••••••••••  from  decaying  teeth,  xxxv.  2.  1. 

Hepatitis,  caufe  of,  xxxv.  2.  3. 

Hereditary  difeafes,  xxxix.  7,  6. 

Hermaphrodite  infedts,  xxxix.  5. 

Herpes,  xxviii.  2. 

from  inflamed  kidney,  xxxv.  2.  2. 

Idilarity  from  diurnal  fever,  xxxvi.  3.  1. 

Hunger,  fenfe  of,  xiv.  8. 

Hydrophobia,  xxii.  3.  3. 

Hypochondriacifm,  xxxiii.  1.  1.  xxxiv.  2.  3.’ 

I. 

Ideas  defined,  ii.  Vh  2.  7. 

. . . . are  motions  of  the  organs  of  fenfe,  iii.  4.  xviii.  5-. 
xviii.  10.  xviii.  6. 

, . . . analogous  to  mufcular  motions,  iii.  3. 

. . . . continue  fome  time,  xx.  6. 

, . . . new  ones  cannot  be  invented,  iii.  6.  1. 

. . . . abftradted  ones,  iii.  6.  4.  xv.  5. 

. . . . inconfiftent  trains  of,  xviii.  16. 

. . . . perifli  with  the  organ  of  fenfe,  iii.  4.  4. 

. . . . painful  from  inflammation  of  the  organ,  iii.  3-  5- 
irritative  ones,  vii.  1.  4.  vii.  3.  2.  xv.  2.  xx.  7. 

Ideas 
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Ideas  of  refemWance, contiguity,  caulation,viii.  3.  2.x. 3. 3. 
....  refemble  the  figure  and  other  properties  of  bodies, 
xiv.  2.  2. 

....  received  in  tribes,  xv.  1. 

....  of  the  fame  fenfe  caller  combined,  xv.  1 . r, 

....  of  reflection,  xv.  1.  6.  ii.  12. 

Ideal  prefence,  xv.  1.  7. 

Identity,  xv.  3.  5.  xviii.  13. 

Iliac  paffion,  xxv-  15. 

Imagination,  viii.  1.  2.  xv.  1.  7.  xv.  2.  2. 

- • of  the  male  forms  the  fcx,  xxxix.  6, 

Immaterial  beings,  xiv.  1.  xiv.  2.  4. 

Imitation,  origin  of,  xii.  3.  3.  xxxix.  5.  xxii.  3.  xvi.  f. 
Impediment  of  fpeech,  xvii.  1.  10.  xvih  2.  xo. 
InfeCfion.  See  Contagion. 

Inflammation,  xii.  2.  3.  xxxiii.  2.  2. 

great  vafcular  exertion  in,  xii.' 2.  I. 

- not  from  pains  from  defeCt  of  ftimulus, 

xxxiii.  2.  3. 

-  of  parts  previoufly  infenfible,  xii.  3.  7. 

• • • often  difiapt  from  its  caufe,  xxiv.  8. 

• • obferves  folar  days,  xxxii.  6. 

• • . of  the  eye,  xxxiii.  3.  1. 

bowels  prevented  by  their  continued 

aCtion  in  fleep,  xviii.  2. 

Inoculation  with  blood,  xxxiii.  2.  10. 

Infane  people,  their  great  ftrength,  xii.  1. 

Infanity  ^ (fee  MadnefsJ  pleaiurable  one,  xxxiv.  2.  6. 
InfeCts,  their  knowledge,  xvi.  13.  and  16. 

in  the  heads  of  calves,  xxxix.  1. 

clafs  of,  xxxix.  4.  8. 

JnftinCtive  aCtions  defined,  xvi.  1. 

Inteflines,  xxv.  3.  , 

Intoxication  relieves  paig,  why,  xxi.  3. 

from  food  after  fatigue,  xxi.  2. 

* difeafes  from  i.t,  xxi.  10. 

• • • • • See  Drunkennefs. 

Intuitive  analogy,  xvii.  3.  7. 

Invention,  xv.  3.  3, 

Irritability  increafes  during  fleep,  xviii.  1 c. 

Itching,  xiv.  9.  J 

J. 

Jaw,  locked,  xxxiv.  1.  5. 

Jaundice 
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Jaundice  from  paralyfis  of  the  liver,  xxx.  2~ 

.......  cured  by  ele&riuty,  xxx*  2. 

Judgment,  xv.  3. 

K. 

Knowledge  of  various  animals,  xvi.  ir. 

L. 

Lacrymal  fade,  xvi.  8.  xxiv.  2.  and  7. 

Ladeals,  paralyfis  of,  xxviii.  See  AbforbenU. 

Lady  playing  on  the  harpfehord,  xvii.  2. 

....  diftreffed  for  her  dying  bird,  xvii.  2.  10. 

Language,  natural,  its  origin,  xvi.  7.  & 8. 

• of  various  paffions  deferibed,  xvi.  8. 

........  artificial,  of  various  animals,  xvi.  9. 

........  theory  of,  xxxix.  8.  3. 

Lapping  of  puppies,  xvi.  4.. 

Laughter  explained,  xxxiv.  1.4. 

from  tickling,  xvii.  3.  5.  xxxiv.'  1.  4. 

- from  frivolous  ideas,  xxxiv.  1.  4.  xviii. 

Life,  long,  art  of  producing,  xxxvii. 

Light  has  no  momentum,  iii.  3.  1. 

Liquor  amnii,  xvi.  2.  xxxviii.  3.  xxxix.  1.  1. 

is  nutritious,  xxxviii.  3. 

frozen,  xxxviii  3. 

Liver,  paralyfis  of,  xxx.  1.  4. 

large  of  geefe,  xxx.  1 . 6. 

Love,  fentimental,  its  origin,  xvi.  6. 

animal,  xiv.  8.  xvi.  5. 

Lunar  periods  affed  difeafes,  xxxii.  6. 

Lull,  xiv.  8.  xvi.  5. 

Lymphatics,  paralyfis  of,  xxviii.  See  Abforbcnts. 

M. 

Mad-dog,  bite  of,  xxih  3.  3. 

Madnefs,  xxxiv.  2.  1.  xii.  2.  1. 

Magnetifm,  xii.  1.  1. 

Magnifying  objeds,  new  way  of,  xl.  10.  5. 

Male  animals  have  teats,  xxxix.  4.  8. 

4 . . . pigeons  give  milk,  xxxix.  4.  8. 

Man 
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Mari  diftiiignifhed  from  brutes,  xi.  2.3.  xvi.  17. 

Material  world,  xiv.  1.  xiv.  2.  5.  xviii.  7* 

Matter,  penetrability  of,  xiv.  2.  3‘ 

*  purulent,  xxxiii.  2.  4. 

Meafles,  xxxiii.  2.  9. 

Membranes,  xxvi.  2. 

Memory  defined,  ii.  2»  10.  Xv.  I.  7*  xv>  3* 

Menftruation  by  lunar  periods,  xxxii.  6. 

Microfcopic  animals,  xxxix.  11.  5. 

. . . vegetables,  xxxix.  ii.  It 

Mifcarriage  from  fear,  xxxix.  6.  5. 

Mobility  of  fibres,  xii.  1.  7. 

Momentum  of  the  blood,  xxxii.  5.  2. 

*  fometimes  increafed  by  venefeCtion,  xxxih 

5-  4- 

Monfters,  xxxix  4.  4.  and  5.  2. 

without  heads,  xxxviii.  3. 

Moon  and  fun,  their  influence*  xxxii.  6. 

Mortification,  xxxiii.  3.  3. 

Motion  is  either  caul'e  or  elfeCt,  i.  xiv;  2.  2. 

......  primary  and  fecondary*  i. 

animal,  i.  iii.  1. 

......  propenfity  to,  xxii.  1. 

animal,  continue  fome  time  after  their  production, 

xvii.  1.  3. 

. . . i . . defined,  a variation  offigure,  iii.  I .xiv.  2.  2.  xxxix.  7* 
Mucus,  experiments  on,  xxvi.  1. 

fecretion  of,  xxvi.  2. 

Mules  xxxix.  4.  5.  and  6 , xxxix.  5.  2. 

Mule  plants,  xxxix.  2. 

Mufcae  volitantes,  xl.  2. 

Mufcles  conftitute  an  organ  of  fenfe,  xiv.  7.  ii.  3. 

......  ftimulated  by  extenfion,  xi.  1.  xiv.  7. 

contract  by  fpirit  of  animation,  xii.  1.  1.  and  3. 

Mufic,  xvi.  10.  xxii.  2. 

Mufical  time,  why  agreeable,  xii.  3.  3. 

1 

N. 

Naufea,  xxv.  6. 

Nerves  and  brain,  ii.  2.  3. 

extremities  of,  form  the  whole  fyftem,  xxxvii.  3, 

*  are  not  changed  with  age,  xxxvii.  4. 

vol.  11.  C c 
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'Nervous  pains  defined,  xxxiv.  I.  1. 

Number  defined,  xiv.  2.  2. 

Nutriment  for  the  embryon,  xxxix.  5.  2. 

Nutrition  owing  to  ftimulus,  xxxvii.  3. 

by  animal  feledtion,  xxxvii.  3. 

when  the  fibres  are  elongated,  xxxvii.  3. 

like  inflammation,  xxxvii.  3. 

O. 

Objects  long  viewed  become  faint,  iii.  3.  2* 

Ocular  fpedbra,  xl. 

Oil  externally  in  diabetes,  xxix.  4. 

Old  age  from  inrrritability,  xxxvii. 

Opium  is  ftimulant,  xxxii.  2.  2. 

Opium  promotes  absorption  after  evacuation,  xxxiii.  2.  IO. 

in  increafing  dofes,  xii.  3.  1. 

Organs  of  fenfe,  ii.  2.  3. 

Organs  when  deftroyed  ceafe  to  produce  ideas,  iii.  4.  4. 
Organic  particles  of  Buffon,  xxxvii.  3.  xxxix.  3.  3. 
Organ  pipes,  xx.  7. 

Oxygenation  of  the  blood,  xxxviii. 

P. 

Pain  from  excefs  and  defedt  of  motion,  iv.  5*  X11-  S' 
xxxiv.  1.  xxxv.  2.  I. 

. . . not  felt  during  exertion,  xxxiv.  1.2. 

. . . from  greater  contradtion  of  fibres,  xii.  1.  6. 

. . . from  accumulation  of  fenforial  power,  xii.  51  3* 
xxiii.  3.  1. 

. . . from  light,  preffure,  heat,  cauftics,  xiv.  9. 

. . . in  epilepty,  xxxv.  2.  I. 

. . . diftant  from  its  caufe,  xxiv.  8. 

. . . from  ftone  in  the  bladder,  xxxv.  2.  1. 

...  of  head  and  back  from  dcfedt  ot  heat,  xxxii.  3’ 

. . . from  a gall-ftone,  xxxv.  2.  1.  xxv.  17. 

...  of  the  ftomach  in  gout,  xxv.  17. 

...  of  fhouldcr  in  hepatites,  xxxv.  2.  4. 

. . . produces  volition,  iv.  6. 

Palenefs  in  cold  fit,  xxxii.  3.  2. 

Pal  fits  explained,  xxxiv.  1.  7. 

Paralytic  limbs  ftrctch  from  irritation,  vii.  1.  3. 

1 Paralytic 
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Paralytic  patients  move  their  found  limb  much,  xii.  5.  j, 
Paralyfis  from  great  e -ertion,  xii.  4.  6. 

from  lefs  exertion,  xii,  5,  6. 

of  the  la6leals,  xxviii. 

of  the  liver,  xxx.  4. 

of  the  right  arm,  why,  xxxiv.  1.7. 

of  the  veins,  xxvii.  2. 

Particles  of  matter  will  not  approach,  xii.  1.  1. 

Paflions,  xi.  2.  2. 

connate,  xvi.  1. 

Pecking  of  chickens,  xvi.  4. 

Perception  defined,  xv.  3.  1.  ii.  2.  8. 

Periods  of  agues,  how  formed,  xxxii.  3.  4. 

of  difeafes,  xxxvi. 

of  natural  adlions  and  of  difeafed  actions,  xxxvi. 

Perfpiration  in  fever-fits,  xxxii.  9.  See  Sweat. 

Petechias,  xxvii.  2. 

Pigeons  fecrete  milk  in  their  ftomachs,  xxxix.  4.  S. 

Piles,  xxvii.  2. 

Placenta  a pulmonary  organ,  xxxviii.  2. 

Plealure  of  life,  xxxiii.  1.  xxxix.  5. 

from  greater  fibrous  cohtradfions,  xii.  1,  6 „ 

what  kind  caufes  laughter,  xxxiv..  1.  4. 

what  kind  caufes  fleep,  xxxiv.  1.  4. 

Pleurify,  periods  of,  xxxvi.  3.  7. 

caufe  of,  xxxv.  2.  3. 

Prometheus,  (lory  of,  xxx.  3. 

Pr’oftration  of  ftrength  in  fevers,  xii.  4.  1. 

Pupils  of  the  eyes  large,  xxxi.  1 . 

Pulfe  quick  in  fevers  with  debility,  xii.  1.  4.  xii.  5.  4. 
xxxii.  2.  1. 

. . . . in  fevers  with  ftrength,  xxxii.  2. 

. . . . from  defedt  of  blood,  xxxii,  2.  3.  xii.  1.  4. 

• • • . weak  from  emetics,  xxv.  17. 

• 

Q, 

Quack  advert-ifements  injurious.  Preface. 

Quadrupeds  have  no  fanguiferous  lochia,  xxxviii.  2. 
\have  nothing  ftmilar  to  the’ yolk  of  egfr. 

AJSXIX.  I.  J **’' 
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Raphania,  periods  of,  xxxvi.  3.  9. 

Reafon,  ix.  1 . 2.  xv.  3. 

Reafoning,  xv.  3. 

Recolledhon,  it.  10.  ix.  1.  2.  xv.  2.3. 
Relaxation  and  bracing,  xxxii.  3.  2. 

Repetition,  why  agreeable,  xii.  3.  3*  xxii.  2. 
Refpiration  affected  by  attention,  xxxvi.  2.  1. 
Reftleflnefs  in  fevers,  xxxiv.  1.  2. 

Retrograde  motions,  xii.  5.  5.  xxv.  6.  xxix.  IT. 

of  the  ffomach,  xxv.  6. 

of  the  fkin,  xxv.  9. 

of  fluids,  how  diftinguifhed,  xxix.  8. 

how  caufed,  xxix.  11.5* 

Retrograde  vegetable  motions,  xxix.  9. 

Retina  is  fibrous,  iii.  2.  xl.  1. 

is  adtive  in  vifion,  iii.  3.  xl.  1. 

excited  into  fpafnjodic  motions,  xl.  7. 

. is  fenfible  during  fleep,  xviii.  5.  xix.  8. 

Reverie,  xix.  1.  xxxiv.  3. 

cafe  of  a fleep-walker,  xix.  2. 

is  an  epileptic  difeafe,  xix.  9. 

Rhymes  in  poetry,  why  agreeable,  xxii.  2. 
Rheumatifm,  three  kinds  of,  xxvi.  3. 

Rocking  young  children,  xxi.  4. 

Rot  in  flieep,  xxxii.  7. 

Ruminating  animals,  xxv.  1. 

S. 

Saliva  produced  by  mercury,  xxiii. 

„ . . . .by  food,  xxiii.  1. 

by  ideas,  xxiii.  2.  and  5. 

by  difordered  volition,  xxiii.  7. 

Scirrhous  tumours  revive,  xii.  2.  2. 

Screaming  in  pain,  xxxiv.  1.  2. 

Scrofula,  its  temperament,  xxxi.  I. 

........  xxviii.  2.  xxxix.  4.  5. 

Scurvy  of  the  lungs,  xxvii.  2. 

Sei  ficlcnefs,  xx.  4. 

flopped  by  attention,  XX.  5. 

Secretion,  xxxiii.  1.  xxxvii. 

1 
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Secretion  increafed  during  fleep,  xviii.  16. 

■Seeds  require  oxygenation,  xxxviii.  2. 

Senfation  defined,  ii.  2.  g.  v.  2.  xxxix.  8 4* 

difeafes  of,  xxxiii. 

from  fibrous  contractions,  iv.  5.  xii.  I.  6. 

in  an  amputated  limb,  iii.  7-  3* 

affedls  the  whole  fenlorium,  xi.  2. 

.......  produces  volition,  iv.  6. 

Senfibility  increafes  during  fleep,  xviii.  15. 

Senlitive  motions,  viii.  xxxiii.  2.  xxxiv.  r. 

fevers  of  two  kinds,  xxxiii.  1.  2. 

ideas,  xv.  2.  2. 

Senforium  defined,  ii.  2.  1. 

Senfes  correft  one  another,  xviii.  7. 

diftinguifhed  from  appetites,  xxxiv.  I.  I. 

Senforial  power.  See  Spirit  of  Animation. 

great  expence  of  in  the  vital  motions,  xxxii.  3.  2 . 

two  kinds  of  exerted  in  fenfitive  fevers,  xxxiii. 

i-  3- 

powers  defined,  v.  r. 

motions  diflinguifhed  from  fibrous  motions,  v.  3. 

not  much  accumulated  in  fleep,  xviii.  2. 

powers,  accumulation  of,  xii.  5.  j. 

exhauftion  of,  xii.  4.  1. 

wafted  below  natural  in  hot  fits,  xxxii.  9.  3. 

lefs  exertion  of  produces  pain,  xii.,  £.  3. 

lefs  quantity  of  it,  xii.  5.4. 

Senfual  motions  diftinguifhed  from  mufcular,  ii.  7. 

Sex  owing  to  the  imagination  of  the  father,  xxxiv.  5. 

. . . xxxix.  7 6.  xxxix.  6.  3.  xxxix.  6.  7. 

Shingles  from  inflamed  kidney,  xxxv.  2.  2. 

Shoulders  broad,  xxxi.  1.  xxxix.  7.  6. 

Shuddering  from  cold,  xxxiv.  1.  1.  and  2. 

Sight,  its  accuracy  in  men,  xvi.  6. 

Skin,  feurf  on  it,  xxvi.  1. 

Sleep  fufpends  volition,  xviii.  1. 

....  defined,  xviii.  21. 

....  remote  caufes,  xviii.  20. 

....  fenfation  continues  in  it,  xviii.  2. 

from  food,  xxi.  1. 

....  from  rocking,  uniform  founds,  xxi.  1. 

....  from  wine  and  opium,  xxi.  3. 

....  why  it  invigorates,  xii.  3,  1, 
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Sleep,  pulfe  flower  and  fuller  in,  xxxii.  2.  2. 
interrupted,  xxvii.  2. 

. . . . from  breathing  lefs  axvgene,  xviii.  20. 

....  from  being  whirled  on  a millftone,  xxiii.  20. 

....  from  application  of  cold,  xviii.  .20. 

....  induced  by  regular  hours,  xxxvi.  2.  2. 

Sleeping  animals,  xxi.  2.  2. 

Sleep-walkers.  See  Reverie,  xix.  1. 

Small-pox,  xxxiii.  2.  6.  xxxiv.  6.  1. 

. . . . eruption  firft  on  the  face,  why,  xxxv.  1.  1. 

xxxiii.  2.  10. 

the  blood  will  not  infedt,  xxxiii.  2.  TO. 

obeys  lunations,  xxxvi.  4. 

Smell,  xiv.  5.  xvi.  5. 

Smiling,  origin  of,  xvi.  8.  4. 

Solidity,  xiv.  2.  1. 

Somnambulation.  See  Reverie,  xix.  1. 

Space,  xiv.  2.  2. 

Spafm,  dodtrine  of,  xxxii.  10. 

Spedtra,  ocular,  xl. 

miftaken  for  fpedtres,  xl.  2. 

vary  from  long  infpedtioh,  iii.  3.  5. 

Spirit  of  animation.  See  Senforial  Power. 

, . . . of  animation  caufes  fibrous  contradlion,  iv.  2.  ii.  I . 
xiv.  2.  4. 

....  poflefies  folidity,  figure,  and  other  properties  of 
matter,  xiv.  2.  3. 

Spirits  and  angels,  xiv.  2.  4. 

Stammering  explained,  xvii.  1.  10.  xvii.  2.  10. 

Stimulus  defined,  ii.  2.  13.  iv.  4.  xii.  2.  1. 

of  various  kinds,  xi.  1. 

with  leffened  effedt,  xii.  3.  1. 

with  greater  effedl,  xii.  3.  3. 

ceafes  to  produce  fenfation,  xii.  3.  3. 

Stomach  and  inteilines,  xxv. 

inverted  by  great  ftimulus,  xxv.  6. 

its  adfions  decreafed  in  vomiting,  xxxv.  I.  3. 

a blow  on  it  occafions  death,  xxv.  17. 

Stools  black,  xxvii.  2. 

Strangury,  xxxv.  2.  1. 

Sucking  before  nativity,  xvi.  4. 

Suckling  children,  fenfe  of,  xiv.  8. 

Suggeftion  defined,  ii.  10.  xv.  2.  4. 
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Sun  and  moon,  their  influence,  xxxii.  6. 

Surprife,  xvii.  3.  7*  xviii.  17. 

Sufpicion  attends  madnefs,  xxxiv.  2.  4. 

Swallowing,  a<ft  of,  xxv.  1.  xvi.  4. 

Sweat,  cold,  xxv.  9.  xxix.  6. 

. . . . . in  hot  fit  of  fever,  xxxii.  9. 

in  a morning,  why,  xviii.  15. 

Sweaty  hands  cured  by  lime,  xxix.  4.  9. 

Swinging  and  rocking,  why  agreeable,  xxi.  3. 

Sympathy,  xxxv.  1. 

Syncope,  xii.  7.  i.  xxxiv.  1.  6. 


T. 

Taedium  vitae.  See  Ennui. 

Tape-worm,  xxxix.  2.  3. 

Tafte,  fenfe  of,  xiv.  5. 

Tears,  fecretion  of,  xxiv. 

.....  from  grief,  xvi.  8.  2. 

from  tender  pleafure,  xvi.  8.  5. 

.....  from  ftimulus  of  nafal  duct,  xvi.  8.  xxiv.  4. 

by  volition,  xxiv.  6. 

Teeth  decaying  caufe  headachs,  xxxv.  2.  1. 
Temperaments,  xxxi. 

Theory  of  medicine,  wanted.  Preface. 

Thirft,  fenfe  of,  xiv.  8. 

why  in  dropfies,  xxix.  5. 

Tickle  themfelves,  children  cannot,  xvii.  3.  3. 
Tickling,  xiv.  9. 

Time,  xiv.  2.  2.  xviii.  12. 

lapfe  of,  xv.  3.  6. 

poetic  and  mulical,  why  agreeable,  xxii.  2. 

dramatic,  xviii.  12.  . ' ' 

Tooth-edge,  xvi.  10.  iii.  4.  3.  xii.  3.  q. 

Touch,  fenfe  of,  xiv.  21. 

liable  to  vertigo,  xxi.  9. 

• of  various  animals,  xvi.  6. 

.Trains  of  motions  inverted,  xii.  r. 

Transfufion  of  blood  in  nervous  fever,  xxxii.  4. 
Tranflations  of  matter,  xxix.  7. 

Typhus,  beft  quantity  of  ftimulus  in,  xii.  7.  8. 

periods  of,  obferve  lunar  days,  xxxii.  6. 
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Ulcers, 
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U. 

* * 

Ulcers,  art  of  healing,  xxxii.  3.  2. 

. . . of  the  lungs,  why  difficult  to  heal,  xxviii.  3, 
Uniformity  in  the  fine  arts,  why  agreeable,  xxii.  2. 

Urine  pale  in  intoxication,  xxi.  6- 

paucitv  of  in  anafarca,  why,  xxix.  5. 

.....  its  paffage  from  inteftines  to  bladder,  xxix.  3. 

.....  copious  during  fleep,  xviii.  1 5. 

V. 

Variation,  perpetual,  of  irritability,  xii.  2.  r. 

Vegetable  buds  are  inferior  animals,  xiii.  1. 

exactly  refemble  their  parents,  xxxix, 

poffefs  fenfation  and  volition,  xiii.  2. 

have  aflfociate  and  retrograde  motions,  xiii.  4. 

xxix.  9. 

their  anthers  and  ftigmas  are  alive,  xiii.  5. 

Vegetables  have  organs  of  fenfe  and  ideas,  xiii.  5. 

contend  for  light  and  air,  xxxix.  4 8. 

duplipature  of  their  flowers,  xxxix.  4.  4. 

Veins  are  abforbents,  xxvii.  I. 

....  paralyfisof,  xxvii.  1. 

Venereal  orgafrn  of  brutes,  xxxii.  6. 

Vefiefedtion  in  nervous  pains,  xxxii.  5.  4. 

Verbs  of  three  kinds,  xv.  3.  4. 

Verfes,  their  meafure,  xxii.  2. 

Vertigo,  xx.  defined,  xx.  11. 

in  looking  from  a tower,  xx.  r, 

in  a fhip  at  fea,  xx.  4. 

of  all  the  fenfes,  xxi.  9. 

.......  by  intoxication,  xxxv.  1.  2. 

Vibratory  motions  perceived  after  failing,  xx.  5.  xx.  10. 
Vinegar  makes  the  lips  pale,  xxvii.  1. 

Vis  medicatrix  of  nature,  xxxix.  4.  7. 

Vifion,  fenfe  of,  xiv.  3. 

Volition  defined,  v.  %.  xxxiv.  r. 

arTedts  the  whole  fenforium,  xi.  2. 

difeafes  of,  xxxiv. 

Voluntary,  x.  2.  4. 

Voluntary  motions,  ix.  xxxiv.  J. 

'Voluntary  ideas,  xv.  2.  3. 


Voluntary 
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Voluntary  ideas,  criterion  of,  xi.  2.  3.  xxxiv.  J. 

Vomiting  from  vertigo,  xx.  8. 

from  drunkennefs,  xx.  8.  xxi.  6. 

by  intervals,  xxv.  8. 

by  voluntary  efforts,  xxv.  6. 

of  two  kinds,  xxxv.  r.  3. 

in  cold  fit  of  fever,  xxxii.  9.  1. 

flopped  by  quickfilver,  xxv.  16. 

weakens  the  pulfe,  xxv.  17. 

1 

W. 

Waking,  bow,  xviii.  14. 

Walking,  how  learnt,  xvj  3, 

Warmth  in  fleep,  why,  xviii.  15. 

Weaknefs  defined,  xii.  1.  3.  xii.  2.  r.  xxxii.  3.2. 

cure  of,  xii.  7.  8.  See  Debility. 

Wit  producing  laughter,  xxxiv,  j . 4. 

World  generated,  xxxix.  4.  8. 

Worm,  fluke,  xxxii.  7. 
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OR, 

THE  LAWS  OF  ORGANIC  LIFE. 

PART  III. 

i 

CONTAINING 

THE  ARTICLES  OF  THE  MATERIA  MEDICA, 

•WITH  AN  ACCOUNT  OF  THE 


OPERATION  OF  MEDICINES.. 


IN  VIVUM  CORPUS 
AGUNT  MEDICAMENTA. 


PREFACE; 


\ 


The  Materia  Medic  a includes  all  thofe  fub- 
fiances,  which  may  contribute  to  the  reftoration 
of  health.  Thefe  may  be  conveniently  diftri- 
buted  under  feven  articles  according  to  the  di- 
verfity  of  their  operations. 

1.  Nutrientia,  or  thofe  things  which  pre- 
serve in  their  natural  hate  the  due  exertions  of 
all  the  irritative  motions. 

2.  Incitantia,  or  thofe  things  which  in- 
creafe  the  exertions  of  all  the  irritative  motions. 

3.  Secernentia,  or  thofe  things  which  in- 
creafe  the  irritative  motions,  which  conftitutc 
fecretion. 

4.  Sorbentia,  or  thofe  things  which  increafe 
the  irritative  motions,  which  conftitute  abforp- 
tion. 

5.  Invertentia,  or  thofe  things  which  in- 
vert the  natural  order  of  the  fucceffive  irritative 
motions. 

6.  Rever- 
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6.  Re  vertex  ti  a,  or  thofe  things  which  re- 
ftoic  the  natural  order  of  the  inverted  irritative 
motions. 

7-  Torpentia,  thofe  things  which  diminifh 
the  exertions  of  all  the  irritative  motions. 

V.  ' . * ; . . *;  • ‘ I ■ ^ . . 1 

It  is  neceffary  to  apprize  the  reader,  that  in 
the  following  account  of  the  virtues  of  Medicines 
their  ufual  doles  are  always  fuppofed  to  be  ex- 
hibited ; and  the  patient  to  be  expofed  to  the 
degree  of»  exterior  heat,  which  he  has  been  ac- 
cutlomed  to,  (where  the  contrary  is  not  men- 
tioned), as  any  variation  of  either  of  thefe  cir- 
cumftances  varies  their  effects. 


/ 
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ARTICLES 

OF  THE 

MATERIA  MEDICA. 

V — 

Art.  I. 

NUTRIENTIA, 

1.  1.  Those  things,  which  preferve  in  their 
natural  Rate  the  due  exertions  of  all  the  irrita- 
tive motions,  are  termed  nutrientia ; they  pro- 
duce the  growth,  and  reftore  the  wafte,  of  the 
fyftem,  Thefe  coniift  of  a variety  of  mild  veget- 
able and  animal  fubftances,  water,  and  air. 

2.  Where  ftronger  ftimuli  have  been  longufed, 
they  become  neceftary  for  this  purpofe,  as  muf- 
tard,  fpice,  fait,  beer,  wine,  vinegar,  alcohol, 
opium.  Which  however,  as  they  are  unnatural 
ftimuli,  and  difficult  to  manage  in  refpedl  to 
quantity,  are  liable  to  ffiorten  the  fpan  of  human 
life,  fooner  rendering  the  fyftem  incapable  of 
being  f.imulated  into  adfion  by  the  nutrientia. 
See  Se<5t.  XXXVII.  4.  On  the  fame  account 
life  is  ffiorter  in  warmer  climates  than  in  more 
temperate  ones. 

3 


II.  Obser- 
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IL  Observations  on  tiie  Nutrientia. 

I.  1.  The  flefh  of  animals  contains  more  noil- 
rlfhment,  and  ftimulates  our  abforbent  and  fe- 
ceming  vcflels  more  powerfully,  than  the  veget- 
able  productions,  which  we  ufe  as  food  ; for  the 
carnivorous  animals  can  faff  longer  without  in- 
jury than  the  graminivorous ; and  we  feel  our- 
felves  warmer  and  ftronger  after  a meal  of  flefh 
than  of  grain.  Hence  in  difeafes  attended  with 
cold  extremities  and  general  debility  this  kind 
of  diet  is  preferred  ; as  in  rickets,  droply,  fero- 
fula,  and  in  hyfteric  and  hypochondriac  cafes, 
and  to  prevent  the  returns  of  agues.  Might  not 
flefh.  in  fmall  quantities  bruifed  to  a pulp  be 
more  advantageoufly  ufed  in  fevers  attended  with 
debility  than  vegetable  diet  ? 

That  flefh,  which  is  of  the  darkeft  colour,  ge- 
nerally contains  more  nourifhment,  and  Simu- 
lates our  veflels  more  powerfully,  than  the  white 
kinds.  The  flefh  of  the  carnivorous  and  pifeivo- 
rous  animals  is  fo  flimulating,  that  it  feldorn  en- 
ters into  the  food  of  European  nations,  except 
the  fwine,  the  Soland  goofe  (Pelicanus  Baffanus),- 
and  formerly  the  fwan.  Of  thefe  the  fwine  and 
the  fwan  are  fed  previoufly  upon  vegetable  ali- 
ment ; and  the  Soland  goofe  is  taken  in  very 
fmall  quantity,  only  as  a whet  to  the  appetite. 

Next  to  thefe  are  the  birds,  that  feed  upon  in- 
fects, 
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lefts,  which  are  perhaps  the  moft  ftimulating 
and  the  moft  nutritive  of  our  uflial  food. 

It  is  faid  that  a greater  quantity  of  volatile  al- 
kali can  be  obtained  from  this  kind  of  flefti,  to 
which  has  been  afcribed  its  ftimulating  quality. 
But  it  is  more  probable,  that  frefh  flefh  contains 
only  the  elements  of  volatile  alkaln 

. 2.  Next  to  the  dark  colouied  flefh  of  animals* 

,1  the  various  tribes  of  fhell-fifti  fecm  to  claim  their 
place,  and  the  wholefome  kinds  of  mufhrooms, 
which  muft  be  efteemed  animal  food,  both  for 
their  alcalefcent  tendency,  their  ftimulating  qua- 
lity, and  the  quantity  of  nourifhment,  which  they 
afford;  as  oyfters,  lobfters,  crabfifh,  fhrijnps ; 
mufhrooms ; to  which  perhaps  might  be  added 
fome  of  the  fifh  without  fcales ; as  the  eel,  bar- 
bolt,  tench,  fmelt,  turbot,  turtle. 

The  flefh  of  many  kinds  of  fifh,  when  it  is  fup- 
pofed  to  have  undergone  a beginning  putrefac- 
tion, becomes  luminous  in  the  dark.  This  feems 
to  ftievv  a tendency  in  the  phofphorus  to  efcape, 
and  combine  with  the  oxygen  of  the  atmofphere  ; 
and  would  hence  fhew,  that  this  kind  of  flefti 
is  not  fo  perfectly  animahzed  as  thofe  before 
mentioned.  This  light,  as  it  is  frequently  feen 
on  rotten  wood,  and  lometimes  on  veal,  which 
has  been  kept  too  long,  as  I have  been  told,  is 
commonly  fuppofed  to  have  its  caufe  from  putre- 
faction ; but  is  nevcrthelefs  moft  probably  of 
phofphoric  origin,  like  that  feen  in  the  dark  oil 
vol.  11.  D d oyfter- 
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oy*fler-fhells,  which  have  previoufly  been  ignited 
and  afterwards  expofed  to  the  funfhine,  and  on 
the  Bolognian  ftone.  See  Botan.  Gard.  Vol.  I. 
Cant.  I.  line  182,  the  note,  and  additional 
note  X. 

3.  The  flefh  of  young  animals,  as  of  lamb, 
veal,  and  fucking-pigs,  fupplies  us  with  a Hill 
lefs  Simulating  food.  The  broth  of  thefe  is  faid 
to  become  four,  and  continues  l'o  a confiderable 
time  before  it  changes  into  putridity  ; fo  much 
does  their  flefh  partake  of  the  chemical  properties 
of  the  milk,  with  which  thefe  animals  are  nou- 
riihed. 

4.  The  white  meats,  as  of  turkey,  partridge, 
pheafant,  fowl,  with  their  eggs,  feem  to  be  the 
next  in  mildnefs  ; and  hence  are  generally  firfl 
allowed  to  convalefcents  from  inflammatory  dif- 
eafes. 


5.  Next  to  thofe  fhould  be  ranked  the  white 
river-fifh,  which  have  feales,  as  pike,  perch, 
gudgeon. 

II.  1.  Milk  unites  the  animal  with  the  veget- 
able fource  of  our  nourifhment,  partaking  of  the 
properties  of  both.  As  it  contains  fugar,  and 
will  therefore  ferment  and  produce  a kind  of 
wine  or  fpirit,  which  is  a common  liquor  in  Si- 
beria ; or  will  run  into  an  acid  by  Ample  agita- 
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tion,  as  in  the  churning  of  cream  ; and  lafily, 
as  it  contains  coagulable  lymph,  which  will  un- 
dergo the  procefs  of  putrefaction  like  other  ani- 
mal fubftances,  as  in  old  cheefe* 


2.  Milk  may  be  feparated  by  reft  or  by  agita- 
tion into  cream,  butter,  butter-milk,  whey,  curd. 
The  cream  is  eafter  of  digeftion  to  adults,  be- 
caufe  it  contains  lefs  of  the  coagulum  or  cheefy 
part,  and  is  alfo  more  nutritive.  Butter  conftft- 
ing  of  oil  between  an  animal  and  vegetable  kind 
contains  ftill  more  nutriment,  and  in  its  recent 
ftate  is  not  difficult  of  digeftion  if  taken  in  mo- 
derate quantity.  See  Art.  I.  2.  3.  2.  Butter- 
milk if  it  be  not  bitter  is  an  agreeable  and  nutri- 
tive fluid  ; if  it  be  bitter  it  has  fome  putrid  parts 
of  the  cream  in  it,  which  had  been  kept  too 
long  ; but  is  perhaps  not  lefs  wholefome  for  be- 
ing four  to  a certain  degree : as  the  inferior 
people  in  Scotland  choofe  four  milk  in  prefer- 
ence to  fkimmed  milk  before  it  is  become  four. 
Whey  is  the  leaft  nutritive  and  eafieft  of  digeftion. 
And  in  the  fpring  of  the  year,  when  the  cows 
feed  on  young  grafs,  it  contains  fo  much  of  ve- 
getable properties,  as  to  become  a falutary  pota- 
tion, when  drunk  to  about  a pint  every  morn- 
ing, to  thofe  who  during  the  winter  have  taken 
too  little  vegetable  nouriftiment,  and  who  are 
thence  liable  to  bilious  concretions. 
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3.  Clieefe  is  of  various  kinds,  according  to  the 
greater  or  lefs  quantity  of  cream,  which  it  con- 
tains, and  according  to  its  age.  Thofe  cheefes, 
which  are  eafteft, broken  to  pieces  in  the  mouth, 
are  generally  eafieft  of  digeftion,  and  contain 
molt  nutriment.  Some  kinds  of  cheefe,  though 
flow  of  digeftion,  are  alfo  flow  in  chang- 
ing by  chemical  procefles  in  the  ftomach,  and 
therefore  will  frequently  agree  well  with  thofe, 
who  have  a weak  digeftion ; as  I have  fecn 
toafted  cheefe  vomited  tip  a whole  day  after  it 
was  eaten  without  having  undergone  any  appa- 
rent change,  or  given  any  uneaflnefs  „to  the  pa- 
tient. It  is  probable  a portion  of  fugar,  or  of 
animal  fat,  or  of  the  gravy  of  boiled  or  roafted 
meat,  mixed  with  cheefe  at  the  time  of  making 
it,  might  add  to  its  pleafant  and  nutritious 

, quality. 

4.  The  reafon,  why  autumnal  milk  is  lb  much 
thicker  or  eoagulable  than  vernal  milk,  is  not 
eafy  to  underftand  ; but  as  new  milk  is  in  many 
refpedls  ftmilar  to  chyle,  it  may  be  confidered  as 
food-al ready  in  part  digefted  by  the  animal  it  is. 
taken  from,  and  thence  fupplies  a nutriment  ot 
eafy  digeftion.  But  as  it  requires  to  be  curdled 
by  the  gaflric  acid,  before  it  can  enter  the  lac- 
tcals,  as  is  feen  in  the  ftomachs  of  calves,  it  feems 
more  fuitable  to  children,  whofe  ftomachs  abound 
more  with  acidity,  than  to  adults;  but  ncveithe- 
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lcfs  fupplics  good  nourifhment  to  many  of  the 
latter,  and  particularly  to  thofe,  who  ufe  vege- 
table food,  and  whofe  ftomachs  have  not  been 
much  accuftomed  to  the  unnatural  ftimulus  of 
fpiee,  lalt,  and  fpirit.  See  Clafs  I.  1.2.  5. 


III.  1.  The  feeds,  roots,  leaves,  and  fruits  of 
plants,  conftitute  the  greateft  part  of  the  food  of 
mankind;  the  refpe&ive  quantities  of  nounfh- 
ment,  which  thefe  contain,  may  perhaps  be  efti- 
mated  from  the  quantity  of  ltaich,  01  of  lugai, 
they  can  be  made  to  produce : in  fannaceous 
feeds,  the  mucilage  teems  gradually  to  be  con- 


verted into  ftarch,  while  they  remain  in  our  gra- 
naries ; and  the  ftarch  by  the  germination  of  the 
young  plant,  as  in  making  malt  from  bailey,  or 
by  animal  digeftion,  is  converted  into  lugar. 

Hence  old  wheat  and  beans  contain  more  ftarch 

' 

than  new ; and  in  our  ftomachs  other  vegetable 
and  animal  materials  are  converted  into  fugar ; 
which  conftitutes  in  all  creatures  a part  of  their 
chyle. 

Hence  it  is  probable,  that  fugar  is  the  moft 
nutritive  part  of  vegetables  ; and  that  they  are 
more  nutritive,  as  they  are  convertible  in  greater 
quantity  into  fugar  by  the  power  of  digeftion  ; 
as  appears  from  fugar  being  found  in  the  chyle 
of  all  animals,  and  from  its  exifting  in  great 
quantity  in  the  urine  of  patients  in  the  diabetes,  of 
which  a curious  calc  is  related  in  Sc6t.  XXIX.  4. 
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where  a man  labouring  under  this  malady 
ate  and  drank  an. enormous  quantity,  and  l'ome- 
times  voided  fixteen  pints  of  water  in  a day,  with 
an  ounce  of  fugar  in  each  pint. 

The  nutritive  quality  of  fugar  is  not  only 
fhewn  by  the  flaves  in  Jamaica,  and  other  ani- 
mals, becoming  fatter  in  the  fugar  harveft, 
though  they  are  forced  to  labour  more,  but  alfo 
from  the  many  inftances  of  its  nourifhing  for 
fome  years  very  old  people,  who  could  take 
little  of  any  other  food.  Many  of  which  cafes 
are  recorded  in  Dr.  Mofely’s  Treatife  on  Sugar, 
and  three  1 have  myfelf  witneffed. 

'Nor  is  this  to  be  wondered  at,  as  it  conflitutes 
a part  of  the  chyle  both  of  vegetables  and  ani- 
mals ; which  only  feem  to  differ  from  each  other 
in  this  circumftance,  that  the  chyle  of  vegetables 
confifts  principally  of  fugar  and  mucilage  dif- 
lolved  in  water;  as  the  juice  extracted  from 
birch  and  maple-trees  in  the  venial  months,  and 
is  therefore  tranfparent  and  colourlefs  ; but  the 
chyle  of  animals  alfo  contains  oil,  mixed  with  the 
fugar  and  mucilage  and  water,  which  gives  it  its 
milky  appearance,  owing  to  its  imperfedt  lolu- 
tion. 

2.  Oil,  when  mixed  with  mucilage  or  coagu- 
lable  lymph,  as  in  cream  or  new  milk,  is  eafy  of 
digeflion,  and  conftitutes  probably  the  molt  nu- 
tritive part  of  animal  diet ; as  oil  is  another  pail 
of  the  chyle  of  all  animals.  As  thefe  two  mate- 
rials^ 
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rials,  fugar  and  butter,  contain  much  nutnment 
under  a fmall  volume,  and  readily  undergo  lome 
chemical  change  to  as  to  become  acid  01  rancid , 
they  are  liable  to  difturb  weak  tlomachs,  when 
taken  in  large  quantity,  more  than  aliment, 
which  contains  lefs  nourifhment,  and  is  at  the 
lame  time  lefs  liable  to  chemical  changes ; be- 
caufe ' the  chyle  is  produced  quicker  than  the 
torpid  latfteals  can  abforb  it,  and  thence  under- 
goes a further  chemical  procefs.  Sugar  and  but- 
ter therefore  are  not  fo  eafily  digefted,  when 
taken  in  large  quantity,  as  thole  things,  which 
contain  lefs  nutriment ; hence,  where  the  fto* 
mach  is  weak,  they  muft  be  ufed  in  lefs  quantity. 
But  the  cuftom  of  fome  people  in  reftraining 
children  entirely  from  them,  is  depriving  them 
of  a very  wholefome,  agreeable,  and  fubftantial 
part  of  their  diet.  Honey,  manna,  lap-juice,  are 
different  kinds  of  lefs  pure  fugar. 


3.  All  the  efculent  vegetables  contain  a bland 
oil,  or  mucilage,  or  ftarch,  or  fugar,  or  acid  ; 
and,  as  their  ftimulus  is  moderate,  are  properly 
given  alone  as  food  in  inflammatory  difeafes; 
and  mixed  with  milk  conftitute  the  food  of 
thoufands.  Other  vegetables  poffefs  various  de- 
grees and  various  kinds  of  ftimulus ; and  to 
thefe  we  are  beholden  for  the  greater  part  of  our 
Materia  Medica,  which  produce  naufea,  fteknefs, 

Del  4 vomiting. 
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vomiting,  cathaiTis,  intoxication,  inflammation, 
and  even  death,  if  unlkilfully  adminiftered. 

The  acrid  or  intoxicating,  and  other  kinds  of 
vegetable  juices,  fuch  as  produce  ficknefs,  or 
evacuate  the  bowels,  or  fuch  even  as  are  only 
difagieeable  to  the  palate,  appear  to  be  a part  of 
the  defence  of  thole  vegetables,  which  poffefs 
them,  from  the  affaults  of  larger  animals  or  of 
jnfedts.  As  mentioned  111  the  Botanic  Garden, 
Part  II.  Cant.  I.  line  16 1,  note.  This  appears  in 
a forcible  manner  from  the  perufal  of  fome  tra- 
vels, which  have  been  publifhed  of  thofe  unfor- 
tunate people,  who  have  differed  fhipwreck  on 
uncultivated  countries,  and  have  with  difficulty 
found  food  to  fubliltj  in  otherwife  not  inhofpi- 
table  climates.  „ 

4.  As  thefe  acrid  and  intoxicating  juices  gene- 
rally relide  in  the  mucilage,  and  not  in  the 
ft  arch  of  many  roots,  and  feeds,  according  to  the 
obfervation  of  M.  Parmentier,  the  wholefome  or 
nutritive  parts  of  fome  vegetables  may  be  thus 
feparated  from  the  medicinal  parts  of  them. 
Thus  if  the  root  of  white  briony  be  rafped  into 
cold  water,  by  means  of  a bread- grater  made  of  a 
tinned  iron  plate,  and  agitated  in  it,  the  acrid 
juice  of  the  root  along  with  the  mucilage  will 
be  diffiolved,  or  fwim,  in  the  water;  while  a 
ftarch  perfectly  wholefome  and  nutritious  will 
. fubfide^ 
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fubftde,  and  may  be  ufed  as  food  in  times  of 
fcarcity. 

M.  Parmenfier  further  obferves,  that  potatoes 
contain  too  much  mucilage  in  proportion  to 
their  Aarch,  which  prevents  them  from  being 
converted  into  good  bread.  But  that  if  the 
ltarch  be  colledted  from  ten  pounds  of  raw  pota- 
toes by  grating  them  into  cold  water,  and  agitat- 
ing them,  as  above  mentioned  ; and  if  the  ltarch 
thus  procured  be  mixed  with  other  ten  pounds  of 
foiled  potatoes,  and  properly  fubjedted  to  fer- 
mentation like  wheat  flour,  that  it  will  make  as 
good  bread  as  the  flneft  wheat. 

Good  bread  may  alfo  be  made  by  mixing 
wheat-flour  with  boiled  potatoes.  Eighteen 
pounds  of  wheat-flour  are  faid  to  make  twenty- 
two  pounds  and  a half  of  bread.  Eighteen 
pounds  of  wheat-flour  mixed  with  nine  pounds 
of  boiled  potatoes,  are  faid  to  make  twenty-nine 
pounds  and  a half  of  bread.  This  difference  of 
weight  mu  ft  arife  from  the  difference  of  the  pre- 
vious drynefs  of  the  two  materials.  The  potatoes 
might  probably  make  better  flour,  if  they  were 
boiled  in  fleam,  in  a clofe  veflfel,  made  fome  de- 
grees hotter  than  common  boiling  water. 

Other  vegetable  matters  may  be  deprived  of 
their  too  great  acrimony  by  boiling  in  water,  as 
the  great  variety  of  the  cabbage,  the,  young  tops 
pf  white  briony,  water- creffes,  afparagus,  with 
innumerable  roots, <tnd  fome  fruits.  Other  plants 

have 
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have  their  acrid  juices  or  bitter  particles  dimi- 
nifbed  by  covering  them  from  the  light  by  what 
is  termed  blanching  them,  as  the  ftems  and  leaves 
of  cellery,  endive,  lea-kale.  The  former  method 
either  extracts  or  decompofes  the  acrid  particles, 
-and  the  latter  prevents  them  from  being  formed. 
See  Botanic  Garden,  Vol.  I.  additional  note 
XXXIV.  on  the  Etiolation  of  vegetables. 

5.  The  art  of  cookery,  by  ex  poling  vegetable 
and  animal  fubftances  to  heat,  has  contributed  to 
increafe  the  quantity  of  the  food  of  mankind  by 
other  means  belides  that  of  deftroying  their  acri- 
mony. One  of  thefe  is  by  converting  the  acerb 
juices  of  lome  fruits  into  fugar,  as  in  the  baking 
of  unripe  pears,  and  the  bruiting  of  unripe  ap- 
ples; in  both  which  fituations  the  life  of  the 
vegetable  is  deftroyed,  and  the  convertion  of  the 
harfh  juice  into  a fweet  one  mud  be  performed 
by  a chemical  procefs ; and  not  by  a vegetable 
one  only,  as  the  germination  of  barley  in  making 
malt  has  generally  been  fuppofed. 

Some  circumttances,  which  feem  to  injure  the 
life  of  feveral  fruits,  feem  to  forward  the  laccha- 
rine  procefs  of  their  juices.  Thus  if  fome  kinds 
of  pears  are  gathered  a week  before  they  would 
ripen  on  the  tree,  and  are  laid  on  a heap  and 
covered,  their  juice  becomes  fweet  many  days 
fooner.  The  taking  off  a circular  piece  of  the  bark 
from  a branch  of  a pear-tree ’caufes  the  fruit  oi 

that 
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that  branch  to  ripen  fooner  by  a fortnight,  as  I 
have  more  than  once  obferved.  The  wounds 
made  in  apples  by  infects  occaflon  thofe  apples 
to  ripen  fooner ; caprification,  or  the  piercing  of 
figs,  in  the  ifland  of  Malta,  is  (aid  to  ripen  them 
fooner;  and  I am  well  informed,  that,  when 
bunches  of  grapes  in  this  country  have  ac- 
quired their  expected  iize,  if  the  ftalk  ol  each 
bunch  be  cut  half  through,  they  will  fooner 

ripen.  v 

The  germinating  barley  in  the  malt-houfe  I 
believe  acquires  little  fweetnefs,  till  the  life  of 
the  feed  is  deftroyed,  and  the  faccharine  procefs 
then  continued  or  advanced  by  the  heat  in  dry- 
ing it.  Thus  in  animal  digeftion,  the  tugar  pro- 
duced in  the  flomach  is  abforbed  by  the  ladleals 
as  fall  as  it  is  made,  otherwife  it  ferments,  and 
produces  flatulency ; fo  in  the  germination  of 
barley  in  the  malt-houfe,  fo  long  as  the  new 
plant  lives,  the  fugar,  I fuppofe,  is  abforbed  as 
faft  as  it  is  made ; but  that,  which  we  ufe  in 
making  beer,  is  the  fugar  produced  by  a chemical 
procefs  after  the  death  of  the  young  plant,  or 
which  is  made  more  expeditioufly,  than  the  plant 
can  abforb  it. 

It  is  probably  this  faccharine  procefs,  which 
obtains  in  new  hayflacks  too  haftily,  and  which 
by  immediately  running  into  fermentation  pro- 
duces fo  much  heat  as  to  let  them  on  fire.  The 
greateft  part  of  the  grain,  or  feeds,  or  roots,  ufed 
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in  the  diftilleries,  as  wheat,  canary  feed,  potatoes, 
are  not  I believe  previoufly  fubjehted  to  germina- 
tion, but  are  in  part  by  a chemical  procefs  con- 
verted into  fugar,  and  immediately  fubjedled  to 
vinous  fermentation  ; and  it  is  probable  a procefs 
may  fometime  be  difeovered  of  producing  fugar 
from  ftarch  or  meal ; and  of  fpparating  it  from 
them  for  domeftic  purpofes  by  alcohol,  which 
diffolves  fugar  but  not  mucilage;  or  by  other 
means. 

Another  method  of  increaling  the  nutriment 
of  mankind  by  cookery,  is  by  diffolving  cartilages 
and  bones,  and  tendons,  and  probably  fome  vege- 
tables, in  fleam  or  water  at  a much  higher  degree 
of  heat  than  that  of  boiling.  This  is  to  be  done 
in  a clofe  veffel,  which  is  called  Papin’s  digefter; 
in  which,  it  is  laid,  that  water  may  be  made  red- 
hot,  and  will  then  difiolve  all  animal  fubftances; 
and  might  thus  add  to  our  quantity  of  food  in 
times  of  fcarcity.  This  veffel  fhould  be  made  of 
iron,  and  fhould  have  an  oval  opening  at  top, 
with  an  oval  lid  of  iron  larger  than  the  aperture; 
this  lid  fhould  be  flipped  in  endways,  when  the 
veffel  is  filled,  and  then  turned,  and  raifed  by  a 
ferew  above  it  into  contact  with  the  under  edges 
of  the  aperture.  There  fhould  alfo  be  a finall 
tube  or  hole  covered  with  a weighted  valve  to 
prev.cnt  the  danger  of  burfting  the  digefter. 

Where  the  powers  of  digeftion  are  weakened, 
broths  made  by  boiling  animal  and  vegetable 

fubftances 
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fubftances  in  water  afford  a nutriment ; though 
I fuppofe  not  fo  great  as  the  flefh  and  vegetables 
would  afford,  if  taken  in  their  folid  form,  and 
mixed  with  faliva  in  the  a&  of  maftication.  The 
aliment  thus  prepared  fhould  be  boiled  but  a 
fhort  time,  nor  fhould  be  fuffered  to  continue  in 
our  common  kitchen-utenfils  afterwards,  as  they 
are  lined  with  a mixture  of  half  lead  and  half  tin, 
and  are  therefore  unwholefome,  though  the  cop- 
per is  completely  covered.  And  thofe  foups, 
which  have  any  acid  or  wine  boiled  in  them, 
unlefs  they  be  made  in  filver,  or  in  china,  or  in 
thofe  pot-veffels,  which  are  not  glazed  by  the 
addition  of  lead,  are  truly  poifonous  ; as  the 
acid,  as  lemon-juice  or  vinegar,  when  made  hot, 
erodes  or  diffolves  the  lead  and  tin  lining  of  the 
copper-veffels,  and  the  leaden  glaze  of  the  por- 
celain ones.  Hence,  where  filver  cannot  be  had, 
iron  veffels  are  preferable  to  tinned  copper  ones  ; 
or  thofe  made  of  tinned  iron-plates  in  the  com- 
mon1 tm-fhops,  which  are  faid  to  be  coveied  with 
pure  or  block  tin. 

6.  Another  circum fiance,  which  facilitates  the 
nourifhment  of  mankind,  isfne  mechanic  ait  of 
grinding  farinaceous  feecis  into  powder  between, 
mill-ilones  ; which  may  be  called  the  artificial 
teeth  of  fociety.  It  is  probable,  that  fome  foft 
kinds  of  wood,  efpecially  when  they  have  under- 
gone a kind  of  fermentation,  and  become  of 
^ i loofer 
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loofer  texture,  might  be  thus  ufed  as  food  in  times 
of  famine. 

Nor  is  it  improbable,  that  hay,  which  has  been 
kept  in  Hacks,  lb  as  to  undergo  the  faccharine 
procefs,  may  be  fo  managed  by  grinding  and  by 
fermentation  with  yeaft  like  bread,  as  to  ferve  in 
part  for  the  fuflenance  of  mankind  in  times  of 
great  fcarcity.  Dr.  Prieftley  gave  to  a cow  for 
fome  time  a ftrong  infufion  of  hay  in  large  quan- 
tity foi  hei  drink,  and  found  that  fhe  produced 
dunng  this  treatment  above  double  the  quantity 
of  milk.  Hence  if  bread  cannot  be  made  from 
ground  hay,  there  is  great  reafon  to  fufpedt,  that 
a nutritive  beverage  may  be  thus  prepared  either 
in  its  faccharine  Hate,  or  fermented  into  a kin 
of  beer. 

In  times  of  great  fcarcity  there  are  other  vege- 
tables, which  though  not  in  common  ufe,  would 
moft  probably  afford  wholefome  nourifhment, 
either  by  boiling  them,  or  drying  and  grinding 
them,  or  by  both  thofe  proceffes  in  fuccefiion. 
Of  thefe  are  perhaps  the  tops  and  the  bark  of  all 
thofe  vegetables,  which  are  armed  with  thorns  or 
prickles,  as  goofeberry  trees,  holly,  gorfe,  and 
perhaps  hawthorn.  The  inner  bark  of  the  elm 
tree  makes  a kind  of  gruel.  And  the  roots  of 
fern,  and  probably  of  very  many  other  roots,  as 
of  grafs  and  of  clover  taken  up  in  winter,  might 
yield  nourifhment  cither  by  boiling  or  baking, 
and  feparating  the  fibres  from  the  pulp  by  beat- 
ing 
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ing  them ; or  by  getting  only  the  ftarch  from 
thole,  which  poflefs  an  acrid  mucilage,  as  the 
white  briony.  And  the  alburnum  of  perhaps  all 
trees,  and  efpecially  of  thofe  which  bleed  in 
fpring,  might  produce  a faccharine  and  muci- 
laginous liquor  by  boiling  it  in  the  winter  or 
fpring. 

7.  However  the  arts  of  cookery  and  of  grind- 
ing may  increale  or  facilitate  the  nourifhment  of 
mankind,  the  great  fource  of  it  is  from  agricul- 
ture. In  the  favage  hate,  where  men  live  lolely 
by  hunting,  I was  informed  by  Dr.  Franklin,  that 
there  was  feldom  more  than  one  family  exilted 
in  a circle  of  five  miles  diameter;  which  in  a 
hate  of  pafturage  would  fupport  fome  hundred 
people,  and  in  a hate  of  agriculture  many  thou- 
fands.  The  art  of  feeding  mankind  on  l'o  fmall 
a grain  as  wheat,  which  feems  to  have  been  dif- 
covered  in  Egypt  by  the  immortal  name  of  Ceres, 
fhewed  greater  ingenuity  than  feeding  them  with 
the  large  roots  of  potatoes,  which  feem  to  have 
been  a difcovery  of  ill-fated  Mexico. 

This  greater  produ6tion  of  food  by  agriculture 
than  by  pafturage,  thews  that  a nation  nourifhed 
by  animal  food  will  be  lefs  numerous  than  if 
nourifhed  by  vegetable;  and  the  former  will* 
therefore  be  liable,  if  they  are  engaged  in  war, 
to  be  conquered  by  the  latter,  as  Abel  was  ftain 
by  Cain.  This  is  perhaps  the  only  valid  argu- 
3 ment 
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ment  again!!  inclofing  open  arable  fields.  The 
great  production  of  human  nourifhment  by  agri- 
culture and  pafturage  evinces  the  advantage  of 
iociety  over  the  favage  Rate ; as  the  number  of 
mankind  becomes  increafed  a thoufand  fold  by 
the  arts  of  agriculture  and  pafturage ; and  their 
happinels  is  probably  under  good  governments 
improved  in  as  great  a proportion,  as  they  be- 
come liberated  from  the  hourly  fear  of  beafts  of 
prey,  from  the  daily  fear  of  famine,  and  of  the 
occafional  incurfions  of  their  cannibal  neigh- 
bours. 

But  pafturage  cannot  exift  without  property 
both  in  the  foil,  and  the  herds  which  it  nurtures; 
and  for  the  invention  of  arts,  and  production  of 
tools  ncceffary  to  agriculture,  fome  muft  think, 
and  others  labour ; and  as  the  efforts  of  fome 
will  be  crowned  with  greater  fuccefs  than  that  of 
others,  an  inequality  of  the  ranks  of  fociety  rauft 
fucceed  ; but  this  inequality  of  mankind  in  the 
prefent  ftate  of  the  world  is  too  great  for  the  pur- 
pofes  of  producing  the  greateft  quantity  of  hu- 
man nourifhment,  and  the  greateft  lum  of  human 
happinefs ; there  fhould  be  no  flavery  at  one  end 
of  the  chain  of  fociety,  and  no  defpotifm  at  the 
other. — By  the  future  improvements  of  human 
reafon  fuch  governments  may  poftibly  hereafter 
be  eftablifhed,  as  may  a hundred-fold  incrcafe  the 
numbers  of  mankind,  and  a thouland-fold  their 
happinefs. 


IV.  1 . Water 
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IV.  1.  Water  mu  ft  be  conftdered  as  a part  of 
our  nutriment,  beeaufe  fo  much  of  it  enters  the 
compofition  of  our  folids  as  well  as  of  our  fluids; 
and  beeaufe  vegetables  are  now  believed  to  draw 
almofi  the  whole  of  their  nouriftiment  from  this 
lource.  As  in  them  the  water  is  decompofed,  as 
it  is  perfpired  by  them  in  the  fanfhine,  the  oxy- 
gen gas  increafes  the  quantity  and  the  purity  of 
the  atmol'phere  in  their  vicinity,  and  the  hydro- 
gen feems  to  be  retained,  and  to  form  the  nutri- 
tive juices,  and  confequent  Accretions  of  refin, 
gum,  wax,  honey,  oil,  and  other  vegetable  pro- 
ductions. See  Botanic  Garden,  Part  I.  Cant.  IV. 
line  25,  note.  It  has  however  other  ufes  in  the 
fyftem,  betides  that  of  a nourifhiiig  material,  as 
it  dilutes  our  fluids,  and  lubricates  our  folids ; 
and  on  all  thele  accounts  a daily  fupply  of  it  is 
required. 

2.  River-water  is  in  general  purer  than  fpririg- 
water;  as  the  neutral  lalts  wafhed  down  from 
the  earth  decompole  each  other,  except  perhaps 
the  marine  fait ; and  the  earths,  with  which 
Spring-water  frequently  abounds,  is  precipitated  ; 
yet  it  is  not  improbable,  that  the  calcareous  earth 
diflolved  in  the  water  of  many  fprings  may  con- 
tribute to  our  nourifhment,  as  the  water  from 
fprmgs,  which  contain  earth,  is  faicl  to  conduce 
to  enrich  thole  lands,  which  are  flooded  with  it, 
more  than  river  water. 
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The  Cliinefe  are  faid,  by  Sir  G.  Staunton,  to 
purify  the  water  of  fome  muddy  rivers  or  canals, 
by  furring  them  with  a hollow  cane  full  of  fmall 
holes,  in  the  tube  of  which  are  enclofed  fome 
pieces  of  alum.  And  the  bakers  in  London 
aflert,  that  one  ufe  of  alum  is  to  clear  the  New 
River  water,  and  thus  to  render  their  bread  whi- 
ter. Where  any  volatile  alcali  is  mixed  with 
water,  as  often  happens  from  the  liable  dung  and 
other  ordure  of  populous  towns,  it  will  be  con- 
verted to  vitriolic  ammoniac  by  a folution  of 
alum ; and  calcareous  earth  may  be  converted 
into  gypfum,  and  fubfide  along  with  the  earth  of 
the  alum.  See  Clals  II.  1.6.  16. 

3.  Many  .arguments  feem  to  fhew,  that  calca- 
reous earth  contributes  to  the  nourifhment  of 
animals  and  vegetables.  Firft  becaule  calcareous 
earth  conflitutes  a confiderable  part  of  them,  and 
muft  therefore  either  be  received  from  without, 
or  formed  by  them,  or  both,  as  milk,  when  taken 
as  food  by  a ladlelcent  woman,  is  decompofed  in 
the  flomach  by  the  proccfs  of  digeftion,  and 
again  in  part  converted  into  milk  by  the  pedtoral 
glands.  Secondly,  becaufe  from  the  analogy  of 
all  organic  life,  whatever  has  compofed  a part  ot 
a vegetable  or  animal  may  again  after  its  che- 
m.ical  folution  become  a part  of  another  vege- 
table or  animal,  fuch  is  the  general  tranfmigra- 

iion  of  matter.  And  thirdly,  becaufe  the  great 

ufe 
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ufe  of  lime  in  agriculture  on  almoft  all  kinds  of 
foil  and  fitiiE'tion  cannot  be  fatisfaCtorily  explain- 
ed from  its  chemical  properties  alone.  Though 
fhefe  may  alfo  in  certain  foils  and  fituations  have 
confiderable  effeCt, 

The  chemical  tifes  of  lime  in  agriculture  may 
be,  1,  from  its  deftroying  in  a fhort  time  the 
cohelion  of  dead  vegetable  fibres,  and  thus  re- 
ducing them  to  earth,  which  otherwife  is  effected 
by  a flow  procefs  either  by  the  confumption  of 
infe&s  or  by  a gradual  putrefaction.  Thus  I am 
informed  that  a mixture  of  lime  with  oak  bark, 
after  the  tanner  has  extracted  from  it  whatever  is 
foluble  in  water,  will  in  two  or  three  months 
reduce  it  to  a fine  black  earth,  which,  if  only 
laid  in  heaps,  it  would  require  as  man)r  years  to 
cfteCl  by  its  own  fpontaneous  fermentation  or 
putrefaction.  This  effeCt  of  lime  muff  be  par- 
ticularly advantageous  to  newly  enclofed  com- 
mons when  firft  broken  up. 

Secondly,  lime  for  many  months  continues  to 
attraCt  moiffure  from  the  air  or  earth,  which  it 
deprives  I luppofe  of  carbonic  acid,  and  then 
differs  it  to  exhale  again,  as  is  feen  on  the  plaf- 
tered  walls  of  new  honfes.  On  this  account  it 
muff  be  advantageous  when  mixed  with  dry  or 
fandy  foils,  as  it  attracts  moiffure  from  the  air 
above  or  the  earth  beneath,  and  this  moiffure  is 
then  abforbed  by  the  lymphatics  of  the  roots  of 
vegetables.  Thirdly,  by  mixing  lime  with  clays 
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it  is  believed  to  make  them  lcls  cohefivc,  and 
thus  to  admit  of  their  being  more  ealily  pene- 
trated by  vegetable  fibres.  A mixture  of  lime 
with  clays  deltroys  their  fuperabundancy  of  acid, 
if  l'uch  exifls,  and  by  uniting  with  it  converts  it 
into  gypfum  or  alabafter.  And  laftly,  freih  lime 
deftroys  worms,  lnails,  and  other  infects,  with 
which  it  happens  to  come  in  contadl. 

Yet  do  not  all  thefe  chemical  properties  feem 
to  account  for  the  great  ufes  of  lime  in  almoft 
all  foils  and  fituations,  as  it  contributes  fo  much 
to  the  melioration  of  the  crops,  as  well  as  to 
their  increafe  in  quantity.  Wheat  from  land 
well  limed  is  believed  by  farmers,  millers,  and 
bakers,  to  be,  as  they  fuppote,  thinner  Ikinned  ; 
that  is,  it  turns  out  more  and  better  flour ; which 
I fuppofe  is  owing  to  its  containing  more  {larch 
and  lefs  mucilage.  In  refpedt  to  grais-ground  I 
am  informed,  that  if  afpadeful  of  lime  be  thrown 
on  a tuflock,  which  horfes  or  cattle  have  refuted 
to  touch  for  years,  they  will  for  many  fucceeding 
flafons  eat  it  quite  clofc  to  the  ground. 

One  property  of  lime  is  not  perhaps  yet  well 
underftood,  I mean  its  producing  to  much  heat, 
when  it  is  mixed  with  water  ; which  may  be 
owing  to  the  elementary  fluid  ot  heat  confolidated 
in  the  lime.  It  is  the  fleam  occafioncd  by  this 
heat,  when  water  is  fprinkled  upon  lime,  it  the 
water  be  not  in  too  great  quantity  or  too  cold, 

which  breaks  the  lime  into  Inch -line  powder  as 
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almoft  to  become  fluid,  which  cannot  be  effected 
perhaps  by  any  other  means,  and  which  I fuppofe 
mult  give  great  preference  to  lime  in  agriculture, 
and  to  the  lblutions  of  calcareous  earth  in  water, 
over  chalk  or  powdered  lime-ftone,  when  fpread 
upon  the  land. 

4.  It  was  formerly  believed  that  waters  replete 
with  calcareous  earth,  fuch  as  incruft  the  infide 
of  tea-kettles,  or  are  faid  to  petrify  mofs,  were 
liable  to  produce  or  to  increafe  the  ftone  in  the 
bladder.  This  miftaken  idea  has  lately  been  ex- 
ploded b)r  the  improved  chemiftry,  as  no  calca- 
reous earth,  or  a very  minute  quantity,  was 
found  in  the  calculi  analyfed  by  Scheele  and 
Bergman.  The  waters  of  Matlock  and  of  Carlf- 
bad,  both  which  cover  the  mofs,  which  they  pafs 
through,  with  a calcareous  cruft,  are  fo  far  from 
increafing  the  ftone  of  the  bladder  or  kidneys, 
that  thofe  of  Carltbad  are  celebrated  for  giving 
relief  to  thofe  labouring  under  thefe  difeafes. 
Philof.  Tranf.  Thofe  of  Matlock  are  drunk  in 
great  quantities  without  any  fufpicion  of  injury ; 
and  I well  know  a perfon  who  for  above  ten 
years  has  drunk  about  two  pints  a day  of  cold 
water  from  a fpring,  which  very  much  incrufts 
the  veflels,  it  is  boiled  in,  with  calcareous  earth, 
and  affords  a copious  calcareous  fediment  with  a 
fomtion  of  fait  of  tartar,  and  who  enjoys  a ftate 
of  uninterrupted  health. 
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V.  ].  As  animal  bodies  confift  much  both  of 
oxygen  and  azote,  which  make  up  the  competi- 
tion of  atmofpheric  air,  thefe  fhould  be  counted 
amongft.  nutritious  fubftances.  Bcfides  that  by 
the  experiments  of  Dr.  Prieftlcy  it  appears,  that 
the  oxygen  gains  admittance  into  the  blood 
through  the  moilt  membranes  of  the  lungs  ; and 
feems  to  be  of  much  more  immediate  confe- 
quence  to  the  prefervation  of  our  lives  than  the 
other  kinds  of  nutriment  above  fpecified. 

As  the  bafis  ot  fixed  air,  or  carbonic  acid  gas, 
is  carbone,  which  alfo  conftitutes  a great  part 
both  of  vegetable  and  animal  bodies ; this  air 
fhould  hkewife  be  reckoned  amongft:  nutritive 
fubflances.  Add  to  this,  that  when  this  carbonic 
acid  air  is  fwallowed,  as  it  efcapes  from  beer  or 
cyder,  or  when  water  is  charged  with  it  as  de- 
truded from  limeftone  by  vitriolic  acid,  it  affords 
an  agreeable  fenfation  both  to  the  palate  and 
ftomach,  and  is  therefore  probably  nutritive. 

The  irrimenfe  quantity  of  carbone  and  of  oxy- 
gen which  conftitute  fo  great  a part  of  the  lime- 
ltone  countries  is  almoft  beyond  conception,  and, 
as  it  has  been  formed  by  animals,  may  again  be- 
come a part  of  them,  as  well  as  the  calcareous 
matter  with  which  they  are  united.  Whence  it 
may  be  conceived,  tjiat  the  waters,  which  abound 
with  limeftone  in  folution,  may  fupply  nutri- 
ment both  to  animals  and  to  vegetables,  as  men- 
tioned above. 
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VI.  i.  The  manner,  in - which  nutritious  par- 
ticles are  fubftituted  in  the  place  of  thofe,  which 
are  mechanically  abraded,  or  chemically  decom- 
pofed,  or  which  vanifh  by  animal  abforption, 
mutt  be  owing  to  animal  appetency,  as  defcribed 
in  Sea.  XXXVII.  3.  and  is  probably  fimilar  to 
the  procefs  of  inflammation,  which  produces  new 
veffels  and  new  fluids ; or  to  that  which  con- 
ftitutes  the  growth' of  the  body  to  maturity. 
Thus  the  granulations  of  new  flefh  to  repair  the 
injuries  of  wounds  are  vifible  to  the  eye  ; as  well 
as  the  callous  matter,  which  cements  broken 
bones  j the  calcareous  matter,  which  repairs  in- 
jured fnail-fhells  and  the  threads,  which  are 
formed  by  filk-worms  and  fpiders ; which  are  all 
fecreted  in  a fofter  flate,  and  harden  by  exficca- 
tion,  or  by  the  contact  of  the  air,  or  by  abforption 
of  their  more  fluid  parts. 

Whether  the  materials,  which  thus  fupply  the 
wafle  of  the  fyftem,  can  be  given  any  other  way 
than  by  the  ftomach,  fo  as  to  preferve  the  body 
for  a length  of  time,  is  worth  our  inquiry  ; as 
cafes  fometimes  occur,  in  which  food  cannot  be 
introduced  into  the  flomach,  as  in  obflru6lions 
of  the  oefophagus,  inflammations  of  the  throat, 
or  in  hydrophobia  and  other  cafes  are  not  un- 
frequent in  which  the  power  of  digeftion  is  nearly 
or  totally  deftroyed,  as  in  anorexia  cpileptica, 
and  in  many  fevers. 

In  the  former  of  thefe  circumflances  liquid 
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nutriment  may  fometimes  be  gotten  into  the  flo- 
mach  through  a flexible  catheter ; as  defcribed  in 
Oafs  III,  1.  1.15.  In  the  latter  many  kinds  of  mild 
aliment,  as  milk  or  broth,  have  frequently  been 
injedlied  as  clyfters,  together  with  a fin  all  quan- 
tity of  opium,  as  ten  drops  of  the  tincture,  three 
or  four  times  a day ; to  which  alfo  might  be 
added  very  fmall  quantities  of  vinous  fpirit.  But 
thete,  as  far  as  1 have  obferved,  will  not  long 
fa  (tain  a perfon,  who  cannot  take  any  futlenance 
by  the  ftomach. 

cl.  Another  mode  of  applying  nutritive  fluids 
might  be  by  extenfive  fomentations,  or  by  im- 
merging  the  whole  body  in  a bath  of  broth,  pr  of 
warm  milk,  which  might  at  the  fame  time  b.e 
coagulated  by  rennet,  or  the  acid  of  the  calf’s 
ftomach  ; broth  or  whey  might  thus  probably  be 
introduced,  in  part  at  leaft,  into  the  circulation, 
as  a folution  of  nitre  is  laid  to  have  been  ab- 
forbed  in  a pcdiluvium,  which  was  afterwards 
difcovered  by  the  manner  in  which  paper  dipped 
frequently  in  the  urine  of  the  patient  aqd  dried, 
burnt  and  fparkled  like  touch-paper.  Great 
quantity  pf  water  is  alfo  known  to  be  abfoibed 
by  thole,  who  have  bathed  in  the  warm  bath 
after  exercife  and  abftinence  from  liquids.  Cleo- 
patra was  faid  to  travel  \yith  4000  milch-afles  in 
her  train,  and  to  bathe  every  morning  in  their 
milk,  which  fhc  probably  might  ufc  as  a cof- 

metic  rather  than  a nutritive. 
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3.  The  transfufion  of  blood  from  another  ani- 
mal into  the  vein  of  one,  who  could  take  no 
fuftenance  by  the  throat,  or  digeft  none  by  the 
ftomacb,  might  long  continue  to  fup port  him ; 
and  perhaps  other  nutriment,  as  milk  or  muci- 
lage, might  be  this  way  introduced  into  the 
fyftem,  but  we  have  not  yet  fufhcient  experiments 
on  this  fubjedt.  See  Sedt.  XXXII,  4.  and  Clafs  L 
2.  3.  25.  and  Sup.  I,  14.  2. 

VII.  Various  kinds  of  condiments,  or  fauces, 
have  been  taken  along  with  vegetable  or  ani- 
mal food,  and  have  been  thought  by  fome  to 
ftrengthen  the  procefs  of  digeftion  and  confe- 
quent  procefs  of  nutrition.  Of  thefe  wine,  or 
other  fermented  liquors,  vinegar,  fait,  fpices,  and 
muftard,  have  been  in  moll  common  u'fe,  and  I 
believe  to  the  injury  of  thoufands.  As  the  fto- 
inach  by  their  violent  ftimulus  at  length  lofes  its 
natural  degree  of  irritability,  and  indigeftion  is 
the  confequence  ; which  is  attended  with  flatu- 
lency and  emaciation.  Where  any  of  thefe  have 
been  taken  fo  long  as  to  induce  a habit,  they  mutt 
either  be  continued,  but  not  i n created ; or  the 
ule  of  them  fhoukl  be  gradually  and  cautioufly 
diminifhed  or  difepntinued,  gs  directed  in  Sedt 
XII.  7-  8. 


III.  Catalogue 


426  NUTRIENTIA.  Art.  I.  3.  1,  j. 

tifc  • 1 : • 

III.  Catalogue  of  the  Nutrientia. 

I.  1.  Venifon,  beef,  mutton,  hare,  goofe,  duck, 

woodcock,  fnipe,  moor-game. 

2.  Oyfters,  lobfters,  crabs,  Ihrimps,  mufh- 

rooms,  eel,  tench,  barbolt,  fmelt,  turbot, 
foie,  turtle. 

3.  Lamb,  veal,  fucking-pig. 

4.  Turkey,  partridge,  pheafant,  fowl,  eggs. 

5.  Pike,  perch,  gudgeon,  trout,  grayling. 

. / 

II.  Milk,  cream,  butter, buttermilk, whey,  cheefe. 

III.  Wheat,  barley,  oats,  peafe,  potatoes,  turnips, 

carrots,  cabbage,  afparagus,  artichoke,  fpi- 
nach,  beet,  apple,  pear,  plum,  apricot, 
nectarine,  peach,  ftrawberry,  grape,  orange, 
melon,  cucumber,  dried  tigs,  railins,  fugar, 
honey.  With  a great  variety  of  other  roots, 
feeds,  leaves,  and  fruits. 

IV.  Water,  river-water,  fpring- water,  calcareous 

earth. 

V.  Air,  oxygene,  azote,  carbonic  acid  gas. 

VI.  Nutritive  baths  and  clyfters,  transfulion  of 

blood. 

VII.  Condiments. 
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Art.  II. 

INCITANTIA. 

1.  1.  Th6se  things,  which  increafe  the  ex- 
ertions of  all  the  irritative  motions,  are  termed 
incitantia.  As  alcohol,  or  the  fpirituous  part  of 
fermented  liquors,  opium,  and  many  drugs,  which 
are  ftill  efteemed  poifons,  their  proper  dofes  not 
being  ascertained.  To  thefe  Should  be  added  the 
exhilarating  paffions  of  the  mind,  as  joy,  love ; 
and  externally  the  application  of  heat,  electricity, 
ether,  effential  oils,  fridtion,  and  exercife. 

2.  Thefe  promote  both  the  Secretions  and  ab- 
foiptions,  mcieate  the  natural  heat,  and  remove 
thofe  pains,  which  originate  from  the  defedt  of 
irritative  motions,  termed  nervous  pains ; and 
prevent  the  convulfions  confequent  to  them. 
iVVhen  given  internally  they  induce  coftivenefs, 
and  deep  coloured  urine  ; and  by  a greater  dole 
intoxication,  and  its  confequences. 

II.  Observations  on  the  Incitantia. 

I.  1.  Opium  and  alcohol  increafe  all  the  Secre- 
tions and  abforptions,  The  increafe  of  the  Secretion 
of  feniorial  power  appears  from  the  violent  exer- 
tions of  drunken  people  ; the  Secretion  of  fweat 
is  more  certainly  excited  by  opium  or  wine  than 


INC1TANTIA.  Art.  II.  3.  x.  a. 

by  any  other  medicine ; and  the  increafe  of 
general  heat,  which  thel’e  drugs  produce,  is  an 
evidence  of  their  effect  in  promoting  all  the  fe- 
cretions;  lince  an  increafe  of  fecretion  is  always 
attended  with  increafe  of  heat  in  the  part,  as  in 
hepatic  and  other  inflammations. 

(2.  But  as  they  at  the  fame  time  promote  ab- 
forption;  thofe  fluids,  which  are  fecreted  into 
receptacles,  as  the  urine,  bile,  inteftinal  and 
pulmonary  mucus,  have  again  their  thinner  parts 
ablorbed ; and  hence,  though  the  quantity  of 
fecreted  fluid  was  increafed,  yet  as  the  abforption 
was  alfo  increafed,  the  excretion  from  thefe  re- 
ceptacles is  leffened  ; at  the  fame  time  that  it 
is  deeper  coloured  or  of  thicker  confidence,  as 
the  urine,  alvine  feces,  and  pulmonary  mucus. 
Whereas  the  perfpiration  being  fecreted  on  the 
furface  of  the  body  is  vifible  in  its  increafed 
quantity,  before  it  can  be  reabforbed  ; whence 
arifes  that  erroneous  opinion,  that  opium  in- 
creafes  the  cutaneous  fecretion,  and  leffens  all  the. 
others. 

3.  It  muft  however  be  noted,  that  after  evacua- 
tions opium  feems  to  promote  the  abforptions 
more  than  the  fecrctions;  if  you  except  that  of 
the  fenforial  power  in  the  brain,  which  probably 
fuffers  no  abforption.  Hence  its  efficacy  in  re- 
ftraining  haemorrhages,  after  the  veflels  arc  empti- 
ed, by  promoting  venous  abforption. 

A.  In 
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4.  In  ulcers  the  matter  is  thickened  bv  the  ex- 

* 

hibition  of  opium  from  the  increafed  abforption 
of  the  thinner  parts  of  it ; but  it  is  probable,  that 
the  whole  fecretion,  including  the  part  which  is 
abiorbed,  is  increafed  ; and  hence  new  fibres  are 
l'ecreted  along  with  the  matter,  and  the  ulcer 
fills  with  new  granulations  of  flefh.  But  as  no 
ulcer  can  heal,  till  it  ceafes  to  difcharge ; that  is, 
till  the  ablorption  becomes  as  great  as  the  excre- 
tion ; thole  medicines,  which  promote  abforption 
only,  are  more  advantageous  for  the  healing  an 
ulcer  after  it  is  filled  with  new  flefh ; as  the  Pe- 
ruvian bark  internally,  with  bandages  and  flo- 
tations of  lead  externally. 


5.  There  arc  many  pains  which  originate  from 
a want  ot  due  motion  in  the  part,  as  thofe  occa- 
lioned  oy  cold ; and  all  thofe  pains  which  arc 
attended  with  cold  extremities,  and  arc  gene- 
rally termed  nervous.  Thefe  are  relieved  by 
\v  hatevei  excites  the  part  into  its  proper  addons, 
and  hence  by  opium  and  alcohol ; which  are  the 
molt  univerfal  ftimulants  we  are  acquainted  with. 
In  thefe  cafes  the  effedt  of  opium  is  produced,  as 
toon  as  the  body  becomes  generally  warm  ; and 
a degree  of  intoxication  or  fleep  follows  the  cef- 
fation  of  the  pain. 

Thefe  nervous  pains  (as  they  are  called)  fre- 
quently return  at  certain  periods  of  time,  and 
arc  alto  frequently  fuccceded  by  convulfions; 

in 
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in  thefe  cafes  if  opium  removes  the  pain,  the  con- 
vulfions  do  not  come  on.  For  this  purpofe  it  is 
beft  to  exhibit  it  gradually,  as  a grain  every 
hour,  or  half  hour,  till  it  intoxicates.  Here  it  mult 
be  noted,  that  a much  lcfs  quantity  will  prevent 
the  periods  of  thefe  cold  pains,  than  is  neceflary  to 
relieve  them  after  their  accefs.  As  a grain  and 
half  of  opium  given  an  hour  before  the  expected 
paroxyfm  will  prevent  the  cold  fit  of  an  intermit- 
tent fever,  but  will  not  foon  remove  it,  when  it 
is  already  formed.  For  in  the  former  cafe  the 
ufual  or  healthy  affociations  or  catenations  of 
motion  favour  the  effeCl  of  the  medicine ; in  the 
latter  cafe  thefe  affociations  or  catenations  are  dif- 
ordered,  or  interrupted,  and  new  ones  are  form- 
ed, which  fo  far  counteract  the  effeCt  of  the  me- 
dicine. 

When  opium  has  been  required  in  large  dofes 
to  eafe  or  prevent  convulfions,  fome  have  ad- 
vifed  the  patient  to  omit  the  ufe  of  wine,  as  a 
greater  quantity  of  opium  might  then  be  exhibit- 
ed ; and  as  opium  feems  to  increafe  abforption 
more,  and ' fecretion  lefs,  than  vinous  fpirit;  it 
may  in  fome  cafes  be  ufeful  to  exchange  one  for 
the  other  ; as  in  difeafes  attended  with  too  great 
evacuation,  as  diarrhoea,  and  dyfentery,  ppium 
may  be  preferable ; on  the  contrary  in  tetanus, 
or  locked-jaw,  where  inflammation  of  the  fyftem 
might  be  of  fervice,  wine  may  be  preferable  to 
opium;  fee  Clafs  III.  1.  1.  12.  I have  generally 
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obferved,  that  a mixture  of  fpirit  of  wine  and 
warm  water,  given  alternately  with,  the  dofes  of 
opium,  has  fooneft  and  mod  certainly  produced 
that  degree  of  intoxication,  which  was  neceffary 
to  relieve  the  patient  in  the  epilepfia  dolorifica. 

The  external  application  of  opium  may  alfo 
be  uled  with  advantage,  and  efpecially  when 
the  tlomach  rejects  its  internal  ufe  ; for  this  pur- 
pole  I have  directed  the  whole  fpine  of  the  back 
to  be  moiftened  with  tincture  of  opium  with  fuc- 
cefs  in  epileptic  convulfions.  And  an  extenfive 
fridtion  with  a liniment  confiding  of  fix  grains 
of  opium,  well  triturated  with  an  ounce  of  ho^’s 
fat,  has  lately  been  faid  to  induce  fleep  in  ma- 
niacal cafes,  by  Dr.  L.  Frank  of  Florence. 

Injedtions  of  a folution  or  tindfure  of  opium 
into  the  redlum  adt  on  the  general  conditution, 
but  require  about  double  the  quantity  for  that 
purpofe  as  when  taken  into  the  flomach.  In- 
jections of  a folution  of  opium  into  the  urethra 
may  be  of  fervice  to  relieve  pain,  or  to  produce 
the  abforption  of  the  new  veflels  produced  by 
inflammation,  after  fufficient  evacuations,  as  is 
feen  when  it  is  applied  to  an  indamed  eye.  Or 
iaftly,  to  alleviate  the  pain  from  acrid  difcharges 
by  increadng  their  abforption,  or  the  pain  from 
torpor  of  the  part,  as  in  fome  tooth-achs,  by  its 
external  application. 

6.  There  is  likewife  fome  relief  given  by  opi- 
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urn  to  inflammatory  pains,  or  thofe  from  excds 
of  motion  in  the  affected  part  ; but  with  this  dif- 
ference, that  this  relief  from  the  pains,  and  the 
fleep,  which  it  occaflons,  do  not  occur  till 
fome  hours  after  the  exhibition  of  the  opium. 
This  requires  to  be  explained  ; after  the  ftimulus. 
of  opium  or  of  alcohol  ceafes,  as  after  common 
drunkennefs,  a confequent  torpor  comes  on  ; 
and  the  whole  habit  becomes  lefs  irritable  by  the 
natural  ftimuli.  Hence  the  head-achs,  licknefs, 
and  languor,  on  the  next  day  after  intoxication, 
with  cold  fkin,  and  general  debility.  Now  in 
pains  from  excefs  of  motion,  called  inflamma- 
tory pains,  when  opium  is  given,  the  pain  is  not 
relieved,  till  the  debility  comes  on  after  the^  fti- 
mulus ceafes  to  act ; for  then  after  the  greater  fti- 
mulus of  the  opium  has  exhaufted  much  of  the 
fenforial  power,  the  lefs  ftimulus,  which  before 
caufed.  the  pain,  does  not  now  excite  the  part  into 
unnatural  adtion. 

In  thefe  cafes  the  ftimulus  of  the  opium  firth 
increafes  the  pain;  and  it  fometimes  happens, 
that  l'o  great  a torpor  follows,  as  to  produce  the 
death  or  mortification  of  the  affedted  part ; 
whence  the  danger  of  giving  opium  in  inflamma- 
tory difeafes,  efpecially  in  inflammation  of  the 
bowels  ; but  in  general  the  pain  returns  with  its 
former  violence,  when  the  torpor  above  men- 
tioned ceafes.  Hence  thefe  pains  attended  with 

inflammation  are  belt  relieved  by  copious  vene- 
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lection,  other  evacuations,  and  the  clafs  of  medi- 
cines called  torpentia. 

7.  Thefe  pains  from  excels  of  motion  are  at- 
tended with  increafed  heat  of  the  whole,  or  of  the 
affected  part,  and  a Itrong  quick  pulfej  the 
pains  from  defect  of  motion  are  attended  with 
cold  extremities,  and  a weak  pulfe ; which  is 
alio  generally  more  frequent  than  natural,  but 
not  always  l'o. 

8.  Opium  and  alcohol  are  the  only  two  drugs, 
we  are  much  acquainted  with,  which  intoxicate  * 
and  by  this  circumflance  are  ealily  diftinguilhed 
from  the  fecernentia  and  forbentia.  Camphor, 
and  cicuta,  and  nicotiana,  are  thought  to  induce 
a kind  of  intoxication  ; and  there  are  many  other 
drugs  of  this  clafs,  whofe  effe<51s  are  lefs  known, 
or  their  dofes  not  alcertained;  as  atropa  bella- 
donna, hyofeyamus,  itramonium,  prunus  lauroce- 
rafus,  menilpermum,  cynogloffum,  fome  fungi, 
and  the  water  dillilled  from  black  cherry- ft  ones ; 
the  laft  of  which  was  once  much  in  ufe  for  the 
convulftons  of  children,  and  was  faid  to  have 
good  effect ; but  is  now  improvidently  left  out 
of  our  pharmacopoeias.  I have  known  one  leaf  of 
the  lauroceralus,  fhred  and  made  into  tea,  given 
every  morning  for  a week  with  no  ill  confe- 
quence  to  a weak  hyfteric  lady,  but  rather  per- 
haps with  advantage, 

vol.  11,  F f 
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It  is  probable,  that  other  bitter  kernels,  as 
thofe  of  horfe-chefnuts,  and  of  acorns,  aefculus 
hippocaftanum,  and  quercus  robur,  may  poflefs 
fomewhatofan  intoxicating  quality;  and  by  this 
kind  of  ftimulus,  as  well  as  by  their  bitter  part, 
may  be  ufed  to  prevent  the  paroxylrn  of  ap  ague, 
if  adminiftered  an  hour  before  the  expected  ac- 
ccfs  of  it,  as  is  lately  affirmed  by  Dr.  Fuchs  of 
Jena ; who  fays,  an  extract  prepared  from  the 
ripe  kernels  of  the  horfe-chefnut  adts  like  an  ex- 
tradl  of  Peruvian  bark  ; and  adds  that  the  bark 
alfo  of  this  tree  is  ufed  with  fuccefs  inftead  of  the 
Peruvian  bark. 

. 9.  The  pernicious  effects  of  a continued  ufc.  of 
much  vinous  fpirit  is  daily  feen  and  lamented  by 
phyficians ; not  only  early  debility,  like  prema- 
ture age,  but  a dreadful  catalogue  of  difeafes  is 
induced- by  this  kind  of  intemperance';  as  dropfy, 
gout,  leprofy,  epilepfy,  infanity,  as  deferibed  in 
Botanic  Garden,  Part  II.  Canto  111.  line  35/. 
The  ftronger  or  lefs  diluted  the  fpirit  is  taken, 
the  fooner  it  feems  to  deftroy,  as  in  dram- 
drinkers;  but  ftill  fooner,  when  kernels  of  apri- 
cots, or  bitter  almonds,  or  laurel-leaf,  are  in 
fufed  in  the  fpirit,  which  is  termed  ratafia ; as 
then  two  poifons  are  fwallowed  at  the  fame  time. 
And  vinegar,  as  it  contains  much  vinous  fpirit, 
is  probably  a noxious  part  of  our  diet.  And  the 
diltilled  vinegar,  which  is  commonly  fold  in  the 
' 3 ...  fliops. 
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{hops,  is  truly  poifonous,  as  it  is  generally  diftilF 
ed  by  means  of  a pewter  or  leaden  alembic-head 
or  worm- tube,  and  abounds  with  lead;  which 
any  one  may  detecft  by  mixing  with  it  a folu- 
tion  of  liver  of  fulphur.  Opium,  when  taken  as 
a luxury,  not  as  a medicine,  is  as  pernicious  as 
alcohol ; as  Baron  de  Tott  relates  in  his  account 
of  the  opium-eaters  in  Turkey. 

10.  It  mud  be  obferved,  that  a frequent  repe- 
tition of  the  ufe  of  this  clafs  of  medicines  fo  ha- 
bituates the  body  to  their  ftimulus,  that  their  dofe 
may  gradually  be  increafed  to  an  aftonifhing 
quantity,  fuch  as  otherwife  would  inftantly  de- 
ftroy  life ; as  is  frequently  feen  in  thofe,  who  ac- 
cuftom  themfelves  to  the  daily  ufe  of  alcohol  and 
opium  ; and  it  would  feem,  that  thefe  unfortu- 
nate people  become  difeafed  as  foon  as  they  omit 
their  ufual  potations  ; and  that  the  conlequent 
gout,  dropfy,  pally,  or  pimpled  face,  occur  from 
the  debility  occalioned  from  the  want  of  accuf- 
tomed  ftimulus,  or  to  fome  change  in  the  con- 
tractile fibres,  which  requires  the  continuance  or 
increafe  of  it.  Whence  the  cautions  neceftary  to 
be  obferved  are  mentioned  in  Se6t.  XII.  7-  8. 

11.  It  is  probable,  that  fome  of  the  articles  in 
the  fubfequent  catalogue  do  not  induce  intoxi- 
cation, though  they  have  been  eftcemed  to  do 
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fo  ; as  tobacco,  hemlock,  nux  vomica,  flavifagria; 
and  on  this  account  fhould  rather  belong  to 
other  arrangements,  as  to  the  fecernentia,  or  for- 
bcntia,  or  invertentia. 

II.  1 . Externally  the  application  of  heat,  as  the 
Warm  bath,  by  its  ftimulus  on  the  fkin  excites  the 
excretory  dudts  of  the  perfpirative  glands,  and 
the  mouths  of  the  lymphatics,  which  open  on  its 
furface,  into  greater  adtion  ; and  in  confequence 
many  other  irritative  motions,  which  are  affociat- 
ed  with  them.  To  this  increafed  adtion  is  added 
pleafurable  fenfation,  which  adds  further  adtivity 
to  the  fyftem  ; and  thus  many  kinds  of  pain  re- 
ceive relief  from  this  additional  atmoiphere  of 
heat. 

The  ufe  of  a warm  bath  of  about  96  or  98  de- 
grees of  heat,  for  half  an  hour  once  a day  for 
three  or  four  months,  I have  known  of  great  fcr- 
vice  to  weak  people,  and  is  perhaps  the  lealt 
noxious  of  all  unnatural  ftimnli ; which  how- 
ever, like  all  other  great  excitement,  may  be  car- 
ried to  excefs,  as  complained  of  by  the  ancients. 
The  unmeaning  application  of  the  words  relaxa- 
tion and  bracing  to  warm  and  cold  baths  has 
much  prevented  the  ufe  of  this  grateful  ftimulus; 
and  the  mifufe  of  the  term  warm-bath,  when  ap- 
plied to  baths  colder  than  the  body,  as  to  thofe 
of  Buxton  and  Matlock,  and  to  artificial  baths  of 
lefs  than  90  degrees  of  heat,  which  ought  to  be 

termed 
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termed  cold  ones,  has  contributed  to  miflcad  the 
unwary  in  their  application. 

The  ftimulus  of  wine,  or  fpice,  or  fait,  in- 
creafes  the  heat  of  the  fyflem  by  increaling  all 
or  fome  of  the  lecretrons  ; and  hence  the  ftrength 
is  diminifhed  afterwards  by  the  lofs  of  fluids,  as 
well  as  by  the  increafed  acilion  of  the  fibres.  But 
the  ftimulus  of  the  warm-bath  lupplies  heat  ra- 
ther than  produces  it ; and  rather  fills  the  fyflem 
by  increafed  abforption,  than  empties  it  by  in- 
creafed fecretion ; and  may  hence  be  employed 
with  advantage  in  almoft  all  cafes  of  debility 
with  cold  extremities,  perhaps  even  in  ana- 
farca,  and  at  the  approach  of  death  in  fevers. 
In  thefe  cafes  a bath  much  beneath  98  degrees, 
as  of  80  or  85,  might  do  injury,  as  being  a 
cold-bath  compared  with  the  heat  of  the  body, 
though  fuch  a bath  is  generally  called  a warm 
one. 

The  activity  of  the  fyflem  thus  produced  by  a 
bath  of  98  degrees  of  heat,  or  upwards,  does  not 
feem  to  render  the  patients  liable  to  take  cold, 
whqn  they  come  out  of  it ; for  the  fyflem  is  lefs 
inclined  to  become  torpid  than  before,  as  the 
warmth  thus  acquired  by  communication,  rather 
than  by  increafed  action,  continues  long  without 
any  confequent  chillnefs.  Which  accords  with 
the  obfervation  of ' Dr.  Fordyce,  mentioned  in 
bup.  I.  5.1.  who  fays,  that  thofe  who  are  con- 
fined fome  time  in  an  atmofphere  of  120  or  130 
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degrees  ^f  beat,  do  not  feel  cold  or  look  pale  on 
coming  into  a temperature  of  30  or  40  degrees  ; 
which  would  produce  great  palenefs  and  fenfa- 
tion  of  coldnefs  in  thofe,  who  had  been  lbme 
time  confined  in  an  atmofphere  of  only  86  or  go 

degrees  ol  heat.  Treatife  on  Simple  Fever 
p.  168. 

Hence  heat,  where  it  can  be  confined  on  a 
torpid  part  along  with  moifiure,  as  on  a ferofu- 
lous  tumour,  will  contribute  to  produce  fuppura- 
tion  or  refolution.  This  is  done  by  applying  a 
warm  poultice,  which  fhould  be  frequently  re-, 
peated  ; or  a plafler  of  refin,  wax,  or  fat;  or  by 
covering  the  part  with  oiled  filk  ; both  which 
laft  prevent  the  perfpirable  matter  from  efcaping 
as  well  as  the  heat  of  the  part,  as  thefe  fub- 
ftances  repel  moillure,  and  are  bad  condu&ors  of 
heat.  Another  great  ufe  of  the  ftimulus  of  heat 
is  by  applying  it  to  toipid  ulcers,  which  are  ge- 
nerally termed  fcrofulous  or  fcorbutic,  and  are 
much  eafier  inclined  to  heal,  when  covered  with 
feveral  folds  of  flannel. 

Mr.  had  for  many  months  been  afflicted 

with  an  ulcer  in  perimeo,  which  communicated 
with  the  urethra,  through  which  a part  of  his 
urine  was  daily  evacuated  with  confiderable  pain ; 
and  was  reduced  to  a great  degree  of  debility. 

1 le  ufed  a hot-bath  of  96  or  98  degrees  of  heat 
evei}  day  (orhalfan  hour  duringabout  fix  months. 

this  agreeable  fiimulus  repeated  thus  at  uni- 
form 
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form  times  not  only  the  ulcer  healed,  contrary  to 
the  expectation  ot  his  friends,  but  he  acquired 
greater  health  and  ftrength,  than  he  had  for  fome 
years  previoufly  experienced. 

Mrs.  was  affected  with  tranfient  pains, 

which  were  called  nervous  fpatitis,  and  with  great 
fear  of  dileafes  which  the  did  not  labour  under, 
with  cold  extremities,  and  general  debility.  She 
ul'ed  a hot-bath  every  other  day  of  96  degrees  of 
heat  for  about  four  months,  and  recovered  a 
good  flate  of  health,  with  greater  ttrength  and 
courage,  than  flic  had  poffefTed  tor  many  months 
before. 

Mr.  Z.  a gentleman  about  65  years  of  age, 
had  lived  rathey  intempera tely  in  refpedt  to 
vinous  potation,  and  had  for  many  years  had  an- 
nual vifits  of  the  gout,  which  now  became  irre- 
gular, and  he  appeared  to  be  loting  his  ftrength, 
and  beginning  to  feel  the  effeCts  of  age.  He  uled 
a bath,  as  hot  as  was  agreeable  to  his  fenfations, 
twice  a week  for  about  a year  and  half,  and 
greatly  recovered  his  health  and  ftrength  with 
lefs  frequent  and  lefs  violent  returns  of  regular 
gout,  and  is  now  near  80  years  of  age. 

When  Dr.  Franklin,  the  American  philofo- 
pher,  was  in  England  many  years  ago,  I recom- 
mended to  him  the  ute  of  a warm-bath  twice  a 
week  to  prevent  the  too  fpeedy  accefs  of  old  age, 
which  he  then  thought  that  lie  felt  the  approach 
of,  and  I have  been  informed,  that  he  continued 
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the  ufe  of  It  till  nqar  his  death,  which  was  at  an 
advanced  age. 

A]1  thefe  patients  were  advifed  not  to  keep 
themfelves  warmer  than  their  ufual  habits,  after 
they  came  out  of  the  bath,  whether  they  went  into 
bed  or  not ; as  the  defign  was  not  to  promote 
perfpiration,  which  weakens  all  conftitutions, 
and  fcldom  is  of  fervice  to  any.  Thus  a flannel 
fhirt,^  particularly  if  it  be  worn  in  warm  weather, 
occafions  weaknels  by  Simulating  the  fkin  by  its 
points  into  too  great  atfion,  and  producing  heat 
m confequence ; and  occafions  emaciation  by  in- 
creating  the  difcharge  of  perfpirable  matter;  and 
in  both  thefe  refpe&s  differs  from  the  cffeft  of 
warm  bathing,  which  communicates  heat  to  the 
fyflem  at  the  fame  time  that  it  Simulates  it,  and 
caufes  abforption  more  than  exhalation. 

Thofe  who  have  remained  half  an  hour  in  a 
waim  bath,  when  they  have  previoufly  been  ex- 
haufted  by  exercife,  or  abftinence  from  food  or 
fluids,  have  abforbed  fo  much  as  to  increafe  their 
weight  confiderably.  Dr.  J urin  found  *an  increafe 
ot  weight  to  18  ounces  by  fleeping  in  a cool 
room  alter  a day  s exercife  and  abftinence,  fo 
much  in  that  fituation  was  ablorbed  from  the 
atmofphere.  But  it  has  lately  been  obferved  by 
Dr.  Rollo  and  by  Dr.  Currie,  that  fome  patients 
did  not  weigh  heavier  after  coming  out  of  the 
warm-bath,  and  being  wiped  dry.  From  whence 
we  may  conclude,  that  thcle  patients  were  not 
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previoufly  in  a ftate  of  inannition  ; or  that  they 
had  remained  fo  long  in  the  bath  as  to  loie 
fomewhat  by  the  perpetual  wafte  of  the  fyftem 
by  digeftion,  circulation,  and  fecretion.  And  cer- 
tainly as  no  wafte  occurs  by  the  ufe  of  the 
warm  bath,  this  muft  be  the  moft  harmlefs, 
confequently  the  molt  falutary  of  all  increafed 
ftimuli.  See  Clafs  I.  1.2.  3. 

2.  The  effedt  of  the  paffage  of  an  eledtric 
thock  through  a paralytic  limb  in  canting  it  to 
contract,  beftdes  the  late  experiments  of  Galvani 
and  Volta  on  frogs,  entitle  it  to  be'clafled  amongft: 
univerfal  ltimulanls.  Electric  fhocks  frequently 
repeated  daily  for  a week  or  two  remove  chroni- 
ca] pains,  as  the  pleurodyne  chronica,  Clafs  I.  2. 
4.  14.  and  other  chronic  pains,  which  are  termed 
rheumatic,  probably  by  promoting  the  abforp- 
tion  of  fome  extravafated  material.  Scrofu- 
lous tumours  are  fometimes  abiorbed,  and  fome- 
times  brought  to  fuppurate  by  patting  eledtric 
fhocks  through  them  daily  for  two  or  three 
weeks. 

Mifs , a young  lady  about  eight  years 

of  age,  had  a fwelling  about  the  fize  of  a pigeon’s 
egg  on  her  neck  a little  below  her  ear,  which 
long  continued  in  an  indolent  ftate.  Thirty  or 
forty  fmall  eledtric  fhocks  were  patTed  through  it 
once  or  twice  a day  for  two  or  three  weeks,  and 
it  then  fuppurated  and  healed  without  difficulty. 

For 
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For  this  operation  the  coated  jar  of  the  electric 
machine  had  on  its  top  an  electrometer,  which 
mealured  the  fhocks  by  the  approach  of  a brafs 
knob,  which  communicated  with  the  external 
coating  to  another,  which  communicated  with  the 
internal  one,  and  their  diftance  was  adjufted  by  a 
fcrew.  So  that  the  fhocks  were  fo  fmall  as  not  to 
alarm  the  child,  and  the  accumulated  electricity 
was  liequently  dilcnarged  as  the  wheel  continued 
turning.  I he  tumour  was  enclofed  between  two 
other  brafs  knobs,  which  were  fixed  on  wires, 
which  palled  through  glafs  tubes;  the  tubes  were 
cemented  in  two  grooves  on  a board,  fo  that  at 
one  end  they  were  nearer  each  other  than  at 
the  other,  and  the  knobs  were  pufhed  out  fo 
far  as  exactly  to  include  the  tumour,  as  deferibed 
in  the  annexed  plate,  which  is  about  half  the 
fize  of  the  original  apparatus. 

Inflammations  of  the  eyes  without  fever  are 
frequently  cured  by  taking  a flream  of  very  fmall 
electric  fparks  from  them,  or  giving  the  electric 
fparks’to  them,  once  or  twice  a day  for  a week 
Or  two ; that  is,  the  new  veffels,  which  confti- 
tute  inflammation  in  thefe  inirritable  conflitu- 
tions,  arc  abforbed  by  the  activity  of  the  abforb- 
ents  induced  by  the  ftimulus  of  the  electric  aura. 
For  this  operation  the  cafielt  method  is  to  fix  a 
pointed  wire  to  a flick  of  fealing  wax,  or  to  an 
infulating  handle  of  glafs  ; .one  end  of  this  wire 
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communicates  with  the  prime  conductor,  and 
the  point  is  approached  near  the  inflamed  eye  in 
every  direction. 

III.  Externally  the  application  of  ether,  and 
of  eflential  oils,  as  of  cloves  or  cinnamon,  feems 
to  poflefs  a general  ltimulating  effedt.  As  they 
inftantly  relieve  tooth-ach,  and  hiccough,  when 
thefe  pains  are  not  in  violent  degree;  and  cam- 
phor in  large  doles  is  laid  to  produce  intoxica- 
tion ; this  eflfedt  however  I have  not  been  witnefs 
to,  and  have  reafon  to  doubt. 

Ether  dropped  into  the  ears  of  fome  deafifli 
people,  feems  to  poflefs  a two-fold  effedt,  one  of 
diflolving  the  indurated  ear-wax,  and  the  other 
of  ltimulating  the  torpid  organ,  but  it  is  liable  to 
give  fome  degree  of  pain,  unlefs  it  be  freed  from 
the  fulphurous  acid,  fome  of  which  arifes  along 
with  it  in  diftillation  ; to  purify  it  from  this  ma- 
terial it  fflould  be  rectified  from  manganefe.  See 
Clafs  J.  2.  5.  6.  Lime  added  to  impure  ether 
may  alfo  unite  with  the  fulphuric  acid,  if  fucli 
exitts  in  it,  and  form  felenite,  and  fubfide. 

The  manner  in  which  ether  and  the  eflential 
oil  operate  on  the  fyftem  when  applied  external- 
ly, is  a curious  queftion,  as  pain  is  fo  immedi- 
ately relieved  by  them,  that  they  mufl  feem  to 
penetrate  by  the  great  fluidity  or  expanflve  pro- 
perty of  a part  of  them,  as  of  their  odorife- 
rous exhalation  or  vapour,  and  thus  ftimu- 

late 
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late  the  torpid  part,  and  not  by  their  being  taken 
up  by  the  abforbent  veffels,  and  earned  thither 
by  the  long  courfe  of  circulation  ; nor  is  it  pro- 
bable, that  thefe  pains  are  relieved  by  the  fympa- 
thy  ot  the  torpid  membrane  with  the  external 
fkin,  which  is  thus  ftimulated  into  aCtion ; as  it 
does  not  fucceed,  unlefs  it  is  applied  over  the 
pained  part.  Thus  there  appears  to  be  three 
different  modes  by  which  extraneous  bodies  may 
be  introduced  into  the  fyftem,  befides  that  of  ab- 
forption.  J ft.  By  ethereal  tranfition,  as  heat  and 
eleCtricity ; 2d.  by  chemical  attraction,  as  oxy- 
gen ; and  3d.  by  expanfive  vapour,  as  ether  and 
effential  oils. 

IV.  The  perpetual  neceflity  of  the  mixture  of 
oxygen  gas  with  the  blood  in  the  lungs  evinces, 
that  it  muft  aCt  as  a ftimulus  to  the  fanguiferous 
fyftem,  as  the  motions  of  the  heart  and  arteries 
prefently  ceale,  when  animals  are  immerfed  in 
airs  which  poffefs  no  oxygen.  It  may  alio  fubfe- 
quently  anfwer  another  important  purpofe,  as  it 
is  probable  that  the  affords  it  material  for  the 
production  of  the  fenlorial  power  ; which  is  fup- 
pofed  to  be  fecreted  in  the  brain  or  medullary 
part  of  the  nerves;  and  that  the  perpetual  de-r 
mand  of  this  fluid  in  reJpiration  is  occafloned  by 
the  fenforial  power,  which  is  fuppoled  to  be  pro- 
duced from  it,  being  too  fubtle  to  be  long  con- 
fined in  any  part  of  the  fyftem. 


Another 


Art.  II.  2.  4.  1.  INCITANTIA.  445 

Another  proof  of  the  ftimulant  quality  of  oxy- 
gen appears  from  the  increafed  acrimony,  which 
the  matter  of  a common  abfcefs  pdffeffes,  after  it 
has  been  expofed  to  the  air  of  the  atmofphere, 
but  not  before ; and  probably  all  other  conta- 
gious matters  owe  their  fever-producing  property 
to  having  been  converted  into  acids  by  their 
union  with  oxygen.  See  Clafs  II.  1.  8. 

As  oxygen  penetrates  the  fine  moiil  membranes 
of  the  air-veffels  of  the  lungs,  and  unites  with 
the  blood  by  a chemical  attraction,  as  is  teen  to 
happen,  when  blood  is  drawn  into  a baton,  the 
lower  furface  of  the  craflamentum  is  of  a vary 
dark  red  fo  long  as  it  is  covered  from  the  air  by 
the  upper  furface,  but  becomes  florid  in  a fhort 
time  on  its  being  expofed  to  the  atmofphere  ; the 
manner  of  its  introduction  into  the  fyftem  is  not 
probably  by  animal  abforption  but  by  chemical 
attraction,  in  which  circumftance  it  differs  from 
the  fluids  before  mentioned  both  of  heat  and 
eleClricity,  and  of  ether  and  effential  oils. 

As  oxygen  has  the  property  of  palling  through 
moift  animal  membranes,  as  firft  difeovered  by 
the  great  Dr.  Prieftley,  it  is  probable  it  might  be 
of  ufe  in  vibices,  and  petechias  in  fevers,  and  in 
other  bruifes ; if  the  lkin  over  thofe  parts  was 
kept  moift  by  warm  water,  and  covered  with  oxy- 
gen gas  by  means  of  an  inverted  glafs,  or  even 
by  expofing  the  parts  thus  moiflened  to  the  at- 
mofphere, as  the  dark  coloured  extravafated  blood 

might 
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might  thus  become  florid,  and  by  its  increafe  of 
Him  ulus  facilitate  its  reabforption. 

T.  ^ o weak  patients,  to  whom  I gave  oxygen 
gas  m as  pure  a Hate  as  it  can  eafily  be  procured 
bom  Exeter  manganefe,  and  in  the  quantity  of 
about  four  gallons  a day,  feemed  to  feel  refreflied, 
and  flronger,  and  to  look  better  immediately  af- 
ter refpiring  it,  and  gained  ftrength  in  a ffiort 
time.  Two  others,  one  of  whom  laboured  un- 
der confirmed  hydrothorax,  and  the  other  under 
a permanent  and  uniform  difficulty  of  refpira- 
tion,  were  not  refreflied,  or  in  any  way  ferved  by 
the  ufe  of  oxygen  in  the  above  quantity  of  four 
gallons  a day  for  a fortnight,  which  I afcribed  to 
the  in  irritability  of  the  difea  fed  lungs.  For  other 
cates  the  reader  is  referred  to  the  publications  of 
Dr.  Beddoes;  Confiderations  on  the  Ufe- of  Fac- 
titious Airs,  fold  by  Johnfon,  London. 

Its  efFefits  would  probably  have  been  greater  in 
rcfpedt  to  the  quantity  breathed,  if  it  had  been 
given  in  a dilute  bate,  mixed  with  10  or  20 
times  its  quantity  of  atmofpheric  air,  as  other- 
wife  much  ot  it  returns  by  expiration  without  be- 
ing deprived  of  its  quality,  as  may  be  feen  by 
the  perfon  breathing  on  the  flame  of  a candle, 
which  it  enlarges.  See  the  Treatife  of  Dr.  Bed- 
does  above  mentioned. 

Mr.  Scot  in  his  letters  in  the  Bombay  Courier 
gave  the  black  calciform  ore  of  manganefe  in  the 
quantity,  he  fays,  of  feveral  drachms  a day  with- 
out 
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out  any  inconvenience  to  a venereal  patient,  hop- 
ing to  lcrve  him  by  the  oxygen  contained  in  that 
calx.  I have  formerly  given  lapis  calaminaris  to 
the  quantity  of  20  grains  twice  a clay  in  con- 
fumption,  without  inconvenience,  and  I fuppofe 
this  calciform  ore  of  zinc,  as  well  as  the  ruft  of 
iron,  may  be  an  union  of  thofe  metals  with 
oxygen,  and  may  probably  be  given  internally 
with  more  fafety  than  calces  of  lead,  which  were 
once  famous  in  confumptions.  See  Clafs  II.  L. 
5.  2.  and  Article  IV.  2.  7.  1. 

V.  Thofe  paffions,  which  are  attended  with 
pleafurable  lenlation,  excite  the  fyftem  into  in- 
creafed  action  in  confequence  of  that  fenfation, 
as  joy,  and  love,  as  is  feen  by  the  flufh  of  the 
ildn.  Thofe  paffions,  which  are  attended  with 
dilagreeable  fenfation,  produce  torpor  in  general 
by  the  expente  of  fenforial  power  oceationed  by 
inactive  pain  ; unlefs  volition  be  excited  in  con- 
fequence of  the  painful  fenfation ; and  in  that 
cafe  an  increafed  activity  of  the  fyftem  occurs  ; 
thus  palenefs  and  coldnefs  are  the  confequence  of 
fear,  but  warmth  and  rednefs  are  the  confe- 
quence of  anger. 

VI.  Betides  the  exertions  of  the  fyftem  occa- 
tioned  by  increafed  ftimuli,  and  confequent  irri- 
tation, and  by  the  paffions  of  the  mind  above  de- 
fenbed,  the  increafed  actions  occafioned  by  exer- 

cife 
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cile  belong  to  this  article.  Thefe  may  be  divided 
into  the  actions  of  the  body  in  confequence  of 
volition,  which  is  generally  termed  labour ; or 
fecondly,  in  confequence  of  agreeable  fenfation, 
which  is  termed  play  or  fport ; thirdly,  the  exer- 
cife  occafioned  by  agitation,  as  in  a carriage  or 
on  horleback  ; fourthly,  that  of  fridtion,  as  with 
a brufh  or  hand,  fo  much  ufed  in  the  baths  of 
Turkey  ; and  laftly,  the  exercife  of  twinging. 

The  firft  of  thefe  modes  of  exercife  is  frequently 
carried  to  great  excefs  even  amongft  our  own  la- 
bourers, and  more  fo  under  the  lath  offlavery; 
fo  that  the  body  becomes  emaciated  and  finks 
under  either  the  prefen t hardfhips,  or  by  a pre- 
mature old  age.  The  fecond  mode  of  exercife  is 
feen  in  the  play  of  all  young  animals,  as  kittens, 
and  puppies,  and  children  ; and  is  fo  neceflary  to 
their  health  as  well  as  to  their  pleafure,  that  thofe 
children,  which  are  too  much  confined  from  it, 
not  only  become  pale-faced  and  bloated,  with 
tumid  bellies,  and  confequent  worms,  but  are 
liable  to  get  habits  of  unnatural  actions,  as 
twitching  of  their  limbs,  or  fome  parts  of  their 
countenance ; together  with  an  ill-humoured  or 
dilcontented  mind. 

Agitation  in  a carriage  or  on  horfeback,  as  it 
requires  fome  little  voluntary  exertion  to  preferve 
the  body  perpendicular,  but  much  lefs  voluntary 
exertion  than  in  walking,  feems  the  beft  adapted 
to  invalides ; who  by  thefe  means  obtain  exercife 

principally 
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principally  by  the  ftrength  of  the  horfe,  and  do 
not  therefore  too  much  exhauft  their  own  fen- 
forial  power.  The  ufe  of  friction  with  a brufh 
or  hand,  for  half  an  hour  or  longer  morning  and 
evening,  is  ftill  better  adapted  to  thofe,  who  are 
reduced  to  extreme  debility ; and  none  of  their 

r . . 1 . / J 

own  fenforial  power  is  thus  expended,  and  af- 
fords fomewliat  like  the  warm-batli  activity  with- 
out felf- exertion,  and  is  ufed  .as  a luxury  after 
warm  bathing  in  many  parts  of  Alia. 

Another  kind  of  exercife  is  that  of  fwinpinp. 
which  requires  fome  exertion  to  keep  the. body 
perpendicular,  or  pointing  towards  the  centre  of 
the  fwing,  but  is  at  the  fame  time  attended  with 
a degree  of  vertigo  ; and  is  deferibed  in  Clafs  II. 
1.  6.  7.  TV.  2.  I.  ]0.  Sup.  I.  3.  and  15. 

The  neceffity  of  much  exercife  has  perhaps 
been  more  infilled  upon  by  phyficians,  than  na- 
ture feems  to  demand.  Few  animals  exercife 
themfelves  fo  as  to  induce  vifible  fweat,  unlefs 
urged  to  it  by  mankind,  or  by  fear,  or  hungqr. 
And  numbers  of  people  in  our  market  towns,  of 
ladies  particularly,  with  fmall  fortunes,  live  to 
old:  age  in  health,  without  any  kind  of  exercife 
of  body,  or  much  activity  of  mind. 

In  fummer  weak  people  cannot  continue  too 
long  in  the  air,  if  it  can  be  done  without  fatigue  ; 
and  in  winter  they  fhould  go  out  feveral  times  in 
a day  for  a few  minutes, ' ufing  the  cold  air  like  a 
von.  ii.  G g cold- 
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cold-bath,  to  invigorate  and  render  them  more 
hardy. 

III.  Catalogue  of  the  Incitantia. 

I.  Papaver  fomniferum  ; poppy,  opium. 
Alcohol,  wine,  beer,  cyder. 

Prunus  lauro-cerafus ; laurel,  diflilled  water" 
from  the  leaves. 

Prunus  cerafus  ; black  cherry,  diddled  water 
from  the  kernels. 

Nicotiana  tabacum ; tobacco ; the  effential 
oil,  decodtion  of  the  leaf. 

Atropa  belladonna ; deadly  nightfhade,  the 
berries. 

Datura  ftramoneum  ; thorn-apple,  the  fruit 
boiled  in  milk. 

Hyofcyamus  reticulatus  ; henbane,  the  feeds 
and  leaves. 

% 

CynoglotTum ; hounds  tongue. 
Menifpermum,  cocculus;  Indian  berry. 
Amygdalus  amarus  ; bitter  almond. 

Cicuta  ; hemlock.  Conium  maculatum  ? 
Strychnos  nux  vomica  ? 

Delphinium  flavifagria  ? 

II.  Exfernally,  heat,  eledfricity. 

III.  Ether,  effential  oils. 

IV.  Oxygen  gas. 

V.  Paffions  of  love,  joy,  anger. 

VI.  Labour,  play,  agitation,  fridtion. 

1 Art. 
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Art.  III. 

SECERNENT!  A; 

I.  Those  things  Which  increase  the  irritative 
motions,  which  confiitute  fecretion,  are  termed 
tecernentia ; which  are  as  various  as  the  glands, 
which  they  ftimulate  into  action. 

1.  Diaphoretics,  as  aromatic  vegetables,  eflen- 
tial  oils,  ether,  volatile  aicali,  neutral  falts,  anti- 
fnoiiial  preparations,  external  heat,  exercife,  fric- 
tion, cold  water  for  a time  with  fubfequent 
Warmth,  bliftfers,  eledtric  fluid. 

2.  Sialagogues,  as  mercury  internally,  and 
pyrethrum  externally. 

3.  Expectorants,  as  fquill,  onions,  gum  am- 
moniac, feneka  root,  mucilage : fome  of  thefe 
increafe  the.  pulmonary  perfpiration,  and  perh’aps 
the  pulmonary  mucus. 

4.  Diuretics,  as  neutral  falts,  fixed  alcsfli,  bal- 
faiUs,  refins,  afparagus,  cantharides. 

I 

5.  Cathartics  of  the  mild  kind,  as  fena,  jalap, 
neutral  falts,  manna.  They  increafe  the  fecre- 
tions  of  bile,  pancreatic  juice,  and  inteftinal 
mucus. 
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6.  The  mucus  of  the  bladder  is  increafed  by 
can  tha  rides,  and  perhaps  by  oil  of  turpentine. 

7-  The  mucus  of  the  radium  by  aloe  internally, 
by  clyfters  and  fuppofitories  externally. 

8.  The  mucus  of  the  cellular  membrane  is  in- 
creafed by  blitters  and  linapifms. 

g.  The  mucus  of  the  nollrils  is  increafed  by 
errhines  of  the  milder  kind,  as  marum,  common 
JfnufF. 

10.  The  fecretion  of  tears  is  increafed  by  vola- 
tile falts,  the  vapour  of  onions,  by  grief,  and  joy. 

11.  All  thole  medicines  increafe  the  heat  of 
the  body,  and  remove  thofe  pains,  which  origi- 
nate from  a defedt  of  motion  in  the  velfels,  which 
perform  fecretion  ; as  pepper  produces  a glow  on 
the  Ikin,  and  balfam  of  Peru  is  faid  to  relieve  the 
flatulent  colic.  But  thefe  medicines  differ  from 
the  preceding  clafs,  as  they  neither  induce  cof- 
tivenefs  nor  deep  coloured  urine  in  their  ufual 
dofe,  nor  intoxication  in  any  dofe. 

12.  Yet  if  any  of  thefe  are  ufed  unnecelfarily, 
it  is  obvious,  like  the  incitantia,  that  they  mult 
contribute  to  fhorten  our  lives  by  fooner  render- 
ing peculiar  parts  of  the  fyllein  difobedient  to 
their  natural  stimuli.  Ol  thofe  in  daily  ufe  the 
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great  excefs  of  common  fait  is  probably  the  moffc 
pernicious,  as  it  enters  all  our  cookery,  and  is 
probably  one  caule  of  fcrofula,  and  of  fea- 
lcurvy,  when  joined  with  other  caufes  of  debility. 
See  Botanic  Garden,  Part  II.  Canto  IV.  line  221. 
Spices  taken  to  excefs  by  ftimulating  the  ftomach, 
and  the  vefTels  of  the  fkin  by  affociation,  into  nn- 
neceffary  aeftion,  contribute  to  weaken  thefe  parts 
of  the  fyftem,  but  are  probably  lefs  noxious  than 
the  general  ufe  of  fo  much  fait. 

r t 

II.  Observations  on  the  Secernentia. 

n . . • / • 

I.  I.  Some  of  the  medicines  of  this  clafs  pro- 
duce abforption  in  fome  degree,  though  their 
principal  effeeft  is  exerted  on  the  fecerning  part 
of  our  fyftem.  We  fhall  have  occafton  to  obferve 
a fimilar  circum fiance  in  the  next  clafs  of  me- 
dicines termed'  Sorbentia ; as  of  thefe  fome 
exert  their  effebts  in  a fmaller  degree  on  the 
fecerning  fyftem.  Nor  will  this  furprife  any  one, 
who  has  obferved,  that  all  natural  obje&s  are 
prefented  to  us  in  a ftate  of  combination ; and 
that  hence  the  materials,  which  produce  thefe 
d life  lent  cj  feeds,  are  frequently  found  mingled  in 
the  fame  vegetable.  Thus  the  pure  aromatics 
increafc  the  a6lion  of  the  veflels,  which  fecrete 
the  perfpirable  matter;  and  the  pure  aftringents 
increafc  the  adion  of  the  vetfels,  which  abforb 
the  mucus  from  the  lungs,  and  other  cavities  of 
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the  body;  hence  it  muft  happen,  that  nutmeg, 
which  poftefles  both  thefe  qualities,  fhould  have 
the  double  effbdt  above  mentioned. 

Other  drugs  have  this  double  effedt,  and  belong 
either  to  the  clals  of  Seccrnentia  of  Sorbentia, 
according  to  the  dofe  in  which  they  are  exhibited. 
Thus  a fmall  dole  of  alum  increafes  abforption, 
and  induces  coftivenefs ; and  a large  one  in- 
creafes the  fecretions  into  the  inteftinal  canal, 
and  becomes  cathartic.  > And  this  accounts  for 
the  conftipation  of  the  belly  left  after  the  pur- 
gative quality  of  rhubarb  ceafes,  for  it  increafes 
abforption  in  a fmaller  dofe,  and  fecretion  in  a 
greater.  Hence  v/hen  a part  of  the  larger  dofe  i$ 
carried  out  of  the  habit  by  flools,  the  fmall  quan- 
tity which  remains  induces  coftivenefs.  Hence 
rhubarb  exhibited  in  fmall  dofes,  as  two  or  three 
grains  twice  a day,  ftrengthens  the  fyftem  by  in- 
creafing  the  addon  of  the  abforbent  veftels,  and 
of  the  inteftinal  canal. 

2.  Diaphoretics.  The  perfpiration  is  a fecre- 
tion from  the  blood  in  its  paftage  through  the 
capillary  veflels,  as  other  fecretions  are  produced 
in  the  termination  of  the  arteries  in  the  various 
glands.  After  this  fecretion  the  blood  lofes  its 
florid  colour,  which  it  regains  in  its  paftage 
through  the  lungs  ; which  evinces  that  fomething 
jaefides  water  is  fecreted  on  the  fkins  of  animals. 

No  ftatical  experiments  can  afeertain  the  quan- 
tity 
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tity  of  our  perfpiration ; as  a continued  abforp- 
tion  of  the  moifture  of  the  atmofphere  exifts  at 
the  fame  time  both  by  the  cutaneous  and  pul- 
monary lymphatics. 

3.  Every  gland  is  capable  of  being  excited  into 
greater  exertions  by  an  appropriated  ftimulus 
applied  either  by  its  mixture  with  the  blood  im- 
mediately to  the  fecerning  veftel,  or  applied  ex- 
ternally to  its  excretory  duct.  Thus  mercury 
internally  promotes  an  increafed  falivation,  and 
py rethrum  externally  applied  to  the  excretory 
dudls  of  the  falival  glands.  Aloes  ftimulate  the 
redtum  internally  mixed  with  the  circulating 
blood;  and  fea-falt  by  injedtion  externally.  Now 
as  the  capillaries,  which  fecrete  the  perfpirabl© 
matter,  lie  near  the  furface  of  the  body,  the  ap- 
plication of  external  heat  adts  immediately  01 r 
their  excretory  dudts,  and  promotes  perfpiration ; 
internally  thole  drugs  which  poffefs  a fragrant 
effential  oil,  or  fpiritus  redtor,  produce  this  effedfc, 
as  the  aromatic  vegetables,  of  which  the  number 
is  very  great. 

\ . 

4.  It  mull  be  remembered,  that  a due  quantity 
of  fome  aqueous  vehicle  muft  be  given  to  fup- 
port  this  evacuation ; otherwife  a burning  heat 
without  much  vilible  fweat  muft  be  the  confe- 
quence.  When  the  lk in  acquires  a degree  of 
heat  much  above  108*  as  appears  by  Dr.  Alex- 
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ander’s  experiments,. no  vifible  fweat  is  produced; 
which  is  owing  to  the  great  heat  of  the  fkin 
evaporating  it  as  haftily,  as  it  is  fecreted  ; and, 
where  the  fweat  is  fecreted  in  abundance,  its 
evaporation  cannot  carry  off  the  exuberant  heat, 
like  the  vapour  of  boiling  water;  becaufe  a great 
part  of  it  is  wiped  off,  or  abforbed  by  the  bed- 
clothes; or  the  air  about  the  patient  is  not 
changed  fufhciently  often,  as  it  becomes  faturated 
with  the  perfpirable  matter.  And  hence  it  is 
prpbable,  that  the  wafie  of  perfpirable  matter  is 
as  great,  or  greater,  when  the  fkin  is  hot  and 
dry,  as  when  it  Hands  in  drops  on  the  fkin  ; as 
appears  from  the  inextinguifhable  third:. 

Hence  Dr.  Alexander  found,  that  when  the 
heat  of  the  body  was  greater  than  109,  nothing 
produced  fvveats  but  repeated  draughts  of  cold 
water ; and  of  warm  fluids,  when  the  heat  was 
much  below  that  degree.  And  that  cold  water 
which  procured  fvveats  intiantaneoufly  when  the 
heat  was  above  108,  flopped  them  as  certainly 
when  it  was  below  that  heat ; and  that  flannels, 
wrung  out  of  warm  water  and  wrapped  round 
the  legs  and  thighs,  were  then  mofl  certainly  pro- 
ductive of  fvveats. 

5.  The  diaphoretics  are  all  faid  to  fucceed 
much  better,  if  given  early  in  the  morning, 
about  an  hour  before  fun-rife,  than  at  any  other 

time  ; which  is  owing  to  the  great  excitability  of 

every 
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every  part  of  the  fyftem  after  the  fenforial  power 
has  been  accumulated  during  deep.  In  thofe, 
who  have  hedtic  fever,  or  the  febricula,  or  noc- 
turnal fever  of  debility,  the  morning  fweats  are 
owing  to  the  decline  of  the  fever-fit,  as  explained 
' in  Sedt.  XXXII.  9.  In  fome  of  tliefe  patients 
the  fweat  dees  not  occur  till  they  awake;  becaufe 
then  the  fyftem  is  ftill  more  excitable  than  dur- 
ing fieep,  becaufe  the  afliftance  of  the  voluntary 
power  in  refpiration  facilitates  the  general  circu- 
lation. See  Clafs  I.  2.  1.3.' 

6.  It  mull  be  obferved,  that  the  fkinds  very  dry 
and  hard  to  the  touch,  where  the  abforbents, 
which  open  on  its  lurface,  do  not  adl ; as  in 
fome  dropfies,  and  other  difeafes  attended  with 
great  third.  This  drynefs,  and  fliri veiled  ap- 
pearance, and  roughnefs,  are  owing  to  the 
mouths  of  the  abforbents  being  empty  of  their 
accudomed  fluid,  and  is  didinguifhable  from  the 
drynels  of  the  ikin  above  mentioned  in  the 

hot  fits  of  fever,  by  its  not  being  attended  with 
heat. 

As  the  heat  of  the  ikin  in  the  ufual  tempera- 
ture of  the  air  always  evinces  an  increafed  per- 
fpiration,  whether  vifible  or  not,  the  heat  being 
produced  along  with  the  increafe  of  fecretion  ; it 
follows,  that  a defedt  of  perfpiration  can  only 
exid,  when  the  ikin  is  cold. 


7.  Volatile 


45$  SECERNENTIA.  Art.  III.  2.  j.  7. 

7.  Volatile  alcali  is  a very  powerful  diapho- 
retic, and  particularly  if  exhibited  in  wine-whey  ; 
twenty  drops  of  fpirit  of  hartfhorn  every  half 
hour  in  half  a pint  of  wine-whey,  if  the  patient 
be  kept  in  a moderately  warm  bed,  will  in  a few 
hours  elicit  moft  profufe  lweats. 

Neutral  falts  promote  invifible  perfpiration, 
when  the  fk-in  is  not  warmed  much  externally,  as 
is  evinced  from  the  great  third:,  which  fucceeds  a 
meal  of  fait  provi lions,  as  of  red  herrings.  When 
thefe  are  fufficiently  diluted  with  water,  and  the 
ikin  kept  warm,  copious  fweats  without  inflam- 
ing the  habit,  are  the  confequence.  Half  an 
ounce  of  vinegar  faturated  with  volatile  alcali, 
taken  every  hour  or  two  hours,  well  anfwers  this 
purpofe  ; and  is  preferable  perhaps  in  general  to 
all  others,  where  fwcating  is  advantageous.  Boer- 
haave  mentions  one  cured  of  a fever  by  eating 
red-herrings  or  anchovies,  which,  with  repeated 
draughts  of  warm  water  or  tea,  would  I fuppofe 
produce  copious  perfpiration. 

Antimonial  preparations  have  alfo  been  of  late- 
much  ufed  with  great  advantage  as  diaphoretics. 
For  the  hiftory  and  ufe  of  thefe  preparations  I 
ihall  refer  the  reader  to  the  late  writers  on  the 
Materia  Medica,  only  obferving  that  the  fiomach 
becomes  fo  foon  habituated  to  its  ftimulus,  that 
the  fecond  dofe  may  be  conliderably  increafed,  if 
the  firft  had  no  operation. 

Where  it  is  advilable  to  procure  copious  fweats, 

the 
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the  emetics,  as  ipecacuanha,  joined  with  opiates, 
as  in  Dover’s  powder,  produce  this  effedt  with 
greater  certainty  than  the  above. 

8.  We  muft  not  difmifs  this  fubjedl  without 
obferving,  that  perfpiration  is  deligned  to  keep  the 
fkin  flexile,  as  the  tears  are  intended  to  clean  and 
lubricate  the  eye  ; and  that  neither  of  thefe 
fluids  can  be  confidered  as  excretions  in  their 
natural  date,  but  as  fecretions.  See  Clals  I.  1. 
2.  3.  And  that  therefore  the  principal  ufe  of 
diaphoretic  medicines  is  to  warm  the  fkin,  and 
thence  in  confequence  to  produce  the  natural  de- 
gree of  infenfible  perfpiration  in  languid  habits. 

9.  When  the  fkin  of  the  extremities  is  cold, 
which  is  always  a fign  of  prefent  debility,  the 
digeflion  becomes  frequently  impaired  by  -ailbcia- 
tion,  and  cardialgia  or  heartburn  is  induced  from 
the  vinous  or  acetous  fermentation  of  the  aliment. 
In  this  difeafe  diaphoretics,  which  have  been 
.called  cordials,  by  their  adlion  on  the  ftomach 
reflore  its  exertion,  and  that  of  the  cutaneous 
^capillaries  by  their  aflbciation  with  it,  and  the 
fkin  becomes  warm,  and  the  digeflion  more 
vigorous. 

10.  But  a blifler  adts  with  more  permanent 
and  certain  effedt  by  ftimulating  a part  of  the 
pdn,  and  thence  affedling  the  whole  of  it,  and  of 

the 
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the  ftomach  by  affociation,  and  thence  removes 
tlie  mofl  obftinate  heartburns  and  vomitings. 
From  this  the  principal  ufe  of  blitters  is  under- 
ttood,  which  is  to  invigorate  the  exertions  of  the 
arterial  and  lymphatic  vetFels  of  the  thin,  pro- 
ducing an  increafe  of  infenlible  perfpiration,  and 
of  cutaneous  ablbrption ; and  to  increafe  the 
action  of  the  itomach,  and  the  coniequent  power 
ofdigettion;  and  thence  by  fympathy  to  excite 
all  the  other  irritative  motions : hence  they  re- 
lieve pains  of  the  cold  kind,  which  originate 
from  defedt  of  motion  ; not  from  their  introduc- 
es a greater  pain,  as  fome  have  imagined,  but 
hy  ftimulating  the  torpid  veffels  into  their  ufual 
action  j and  thence  increafing  the  adtion  and 
confcquent  warmth  of  the  whole  fkin,  and  of  all 

the  parts  which  are  affociated  with  it. 

\ 

II.  1 . Sialagogues.  The  preparations  of  mer- 
cury confift  ot  a folution  or  corrofion  of  that 
metal  by  fome  acid ; and,  when  the  dofe  is 
known,  it  is  probable  that  they  are  all  equally 
efficacious.  As  their  principal  ufe  is  in  the  cure 
of  the  venereal  difeafe,  they  will  be  mentioned  in 
the  catalogue  amongft  the  forbentia.  Where 
falivation  is  intended,  it  is  much  forwarded  by  a 
warm  room  and  warm  clothes;  and  prevented  by 
expofing  the  patient  to  his  ufual  habits  of  cool 
air  and  chefs,  as  the  mercury  is  then  more  liable 
to  go  off  by  the  bowels. 

2.  Any 
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2.  Any  acrid  drug,  as  pyrethrum,  held  in  the 
month  afts  as  a lialagogne  externally  by  ilimu- 
lating  the  excretory  drifts  of  the  falivary  glands ; 
and  the  filiqua  hirfuta  applied  externally  to  the 
parotid  gland,  and  even  hard  lub fiances  in  the 
ear,  are  laid  to  have  the  fame  effeft.  Maftich 
chewed  in  the  mouth  emulges  the  falivary 
glands. 

3.  The  unwife  cuftom  of  chewing  and  fmoak- 
ing  tobacco  for  many  hours  in  a day  not  only 
injures  the  falivary  glands,  producing  drynefs  in 
the  mouth  when  this  drug  is  not  ufed,  but  I fuf- 
peft  that  it  alfo  produces  feirrhus  of  the  pan- 
creas. The  ufc  of  tobacco  in  this  immoderate 
degree  injures  the  power  of  digeftion,  by  occa- 
fioning  the  patient  to  fpit  out  that  faliva,  which 
he  ought  to  fwallow ; and  hence  produces  that 
flatulency,  which  the  vulgar  unfortunately  take 
it  to  prevent.  The  mucus,  which  is  brought 
from  the  fauces  by  hawking,  fhould  be  fpit  out, 
as  well  as  that  coughed  up  from  the  lungs  ; but 
that  which  comes  fpontaneoufly  into  the  mouth 
from  the  falivary  glands,  fhould  be  fw allowed 
mixed  with  our  food  or  alone  for  the  purpofes  of 
digeftion.  See  Clafs  I.  2.  2.  7. 

III.  1.  Expeftorants  arc  fuppofed  to  incrcafe 
the  fccrAion  of  mucus  in  the  branches  of  the 
windpipe,  or  to  .increale  the  perfpiration  of  the 

lungs 
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lungs  fecreted  at  the  terminations  of  the  bron- 
chial artery. 

2.  If  any  thing  promotes  expectoration  toward 
the  end  of  peripneumonies,  when  the  inflamma* 
tion  is  reduced  by  bleeding  and  gentle  cathartics, 
imall  repeated  blitlers  about  the  cheft,  with  tepid 
aqueous  and  mucilaginous  or  oily  liquids,  are 
more  advantageous  than  the  medicines  generally 
Enumerated  under  this  head;  the  blifters  by 
llimulating  into  action  the  veftels  of  the  tkiil 
produce  by  affociation  a greater  adivity  of  thofe 
of  the  mucous  membrane,  which  lines  the 
branches  of,  the  windpipe,  and  air-cells  of  the 
lungs ; and  thus  after  evacuation  they  promote 
the  abforption  of  the  mucus  and  cOnfeqiient  heal- 
ing of  the  inflamed  membrane,  while  the  dilut- 
ing liquids  prevent  this  mucus  from  becoming 
too  vifeid  for  this  purpofe,  or  facilitate  its  ex- 
puition* 

Blifters,  one  at  a time,  on  the  tides  or  back*  or 
on  the  fternum,  are  alfo  ufcful  towards  the  end 
of  peripneumonies,  by  preventing  the  evening 
accefs  of  cold  tit*  and  thence  preventings  the  hot 
fit  by  their  ttimulus  on  the  tkin ; in  the  fame 
manner  as  five  drops  of  laudanum  by  its  ttimulus 
on  the  ftomach.  For  the  iricreafed  actions  of 
the  vctfels  of  the  tkin  or  ftomach -excite  a greater 
quantity  of  the  fenforial  power  of  affociation, 

and  thus  prevent  the  torpor  of  the  other  parts  of 

' the- 
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the  fyftem ; which,  when  patients  are  debilitated, 
is  fo  liable  to  return  in  the  evening. 

3.  Warm  bathing  is  of  great  fervice  towards 
the  end  of  peripneumony  to  promote  expectora- 
tion, efpecially  in  thofe  children  who  drink  too 
little  aqueous  fluids,  as  it  gently  increafes  the 
action  of  the  pulmonary  capillaries  by  their  con- 
lent  with  the  cutaneous  ones,  and  fupplies  the 
fyftem  with  aqueous  fluid,  and  thus  dilutes  the 
fee  reted  mucus. 

Some  have  recommended  oil  externally  around 
the  cheft,  as  well  as  internally,  to  promote  ex- 
pectoration;' and  upon  the  note,  when  its  mucous 
membrane  is  inflamed,  as  in  common  catarrh. 

IV.  1.  Diuretics.  If  the  fkin  be  kept  warm, 
moll  of  thefe  medicines  promote  fweat  inftead  of 
urine;  and  if  their  dofe  is  enlarged,  mod  of 
them  become  cathartic.  Hence  the  neutral  falls 
are  ufed  in  general  for  all  thefe  purpofes.  Thofe 
indeed,  which  are  compofed  of  the  vegetable 
acid,  are  moft  generally  ufed  as  fudorifics  ; thofe 
with  the  nitrous  acid  as  diuretics;  and  thofe 
with  the  vitriolic  acid  as  cathartics  : while  thofe 
united  with  the  marine  acid  enter  our  common 
nutriment,  as  a more  general  flimulus.  All  thefe 
increafe  the  acrimony  of  the  urine,  hence  it  is 
retained  a lefs  time  in  the  bladder;  and  in  con- 
fequence  lefs  of  it  is  reabforbed  into  the  fyftem, 

and 
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and  the  apparent  quantity  is  greater,  as  more  is 
evacuated  from  the  bladder ; but  it  is  not  certain 
from  thence,  that  a greater  quantity  is  fccreted 
by  the  kidneys.  Hence  nitre,  and  other  neutral 
falls,  are  erroneoufly  given  in  the  gonorrhoea ; 
as  they  augment  the  .pain  of  making  water  by 
their  ftimulus  on  the  excoriated  or  inflamed 
urethra.  They  are  alfo  erroneoufly  given  in 
catarrhs  or  coughs,  where  the  difeharge  is  too 
thin  and  faline,  as  they  increafe  the  frequency  of 
coughing. 

cl.  Baltam  of  Copaiva  is  thought  to  promote 
urine  more  than  the  other  native  balfams ; and 
common  refin  is  laid  to  a6l  as  a powerful  diu- 
retic in  horfes.  Thcfe  are  alfo  much  recom- 
mended in  gleets,  and  in  fluor  albus,  perhaps 
more  than  they  deferve  ; they  give  a violet  fmell 
to  the  urine,  and  hence,  probably  increafe  the 
lecretion  of  it. 

Calcined  egg-fhells  are  faid  to  promote  urine, 

perhaps  from  the  phofphoric  acid  they  contain. 

/ 

3.  Cold  air  and  cold  water  will  increafe  the 
quantity  of  urine  by  dccreafing  the  abforption 
from  the  bladder ; and  neutral  and  alkalious  falls 
and  cantharides  by  Simulating  the  neck  of  the 
bladder  to  difeharge  the  urine  as  foon  as  fecret- 
cd  ; and  alcohol,  as  gin  and  rum,  at  the  beginning 
of  intoxication,  if  the  body  be  kept  cool,  occafion 

much 
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much  urine  by  inverting  the  urinary  lymphatics, 
and  thence  pouring  a fluid  into  the  bladder, 
which  never  pafled  the  kidneys.  But  it  is  pro- 
bable, that  thole  medicines,  which  give  a fcent 
to  the  urine,  as  the  balfams  and  reflns,  but  par- 
ticularly afparagus  and  garlic,  ate  the  only  drugs, 
which  truly  increale  the  fecretion  of  the  kidneys. 
Alcohol  however,  ufed  as  above  mentioned,  and 
perhaps  great  doles  of  tinddure  of  cantharides, 
may  be  confldered  as  draltic  diuretics,  as  they 
pour  a fluid  into  the  bladder  by  the  retrograde 
addion  of  the  lymphatics,  which  are  in  great 
abundance  fpread  about  the  neck  of  it.  Sec 
Sea.  XXIX.  3. 

:V.  Mild  cathartic*.  The  ancients  believed 
that  fome  purges  evacuated  the  bile,  and  lienee 
were  termed  Cholagogues ; others  the  lymph, 
and  were  termed  Hydragogues ; and  that  in 
fhort  each  cathartic  leledded  a peculiar  humour, 
which  it  dilcharged.  The  moderns  have  too 
haftily  rejedded  this  fy'ftem ; the  fubjedt  well 
deferves  further  obfervation. 

Calomel  given  in  the  dofe  from  ten  to  twenty 
grains,  fo  as  to  induce  purging  without  the 
afli (lance  of  other  drugs,  appears  to  me  to  par- 
ticularly increafe  the  fecretion  of  bile,  and  to 
evacuate  it ; aloe  feems  to  increafe  the  fecretion 
of  the  inteflinal  mucus ; and  it  is  probable  that 
the  pancreas  and  fpleen  may  be  peculiarly  ltimu- 

vol,  11.  II  h la  ted 
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lated  into  adtion  by  forae  other  of  this  tribe  of 
medicines ; whilft  others  of  them  may  limply 
ftimulate  the  intetlinal  canal  to  evacuate  its  con-* 
tents,  as  the  bile  of  animals.  It  mult  be  re- 
marked, that  all  thefe  cathartic  .medicines  are 
fuppofcd  to  be  exhibited  in  their  ufual  dofes, 
othcrwife  they  become  draftic  purges,  and  are 
treated  of  in  the  Clafs  of  Invertentia. 

VI.  The  mucus  of  the  bladder  is  feen  in  the 
urine,  when  cantharides  have  been  ufed,  either 
internally  or  externally,  in  fuch  dofes  as  to  in- 
duce the  ftrangury.  Spirit  of  turpentine  is  faid 
to  have  the  fame  effedt.  I have  given  above  a 
dram  of  it  twice  a day  floating  on  a glafs  of 
water  in  chronic  lumbago  without  this  effedt, 
and  the  patient  gradually  recovered.  Phofphorus 
may  poflibly  affect  the  mucous  glands  of  the 
urethra  like  cantharides.  See  Impotentia,  Clafs 
II.  2.  2.  3\ 

VII.  Aloe  given  internally  feems  to  act  chiefly 
on  the  redtum  and  fphindter  ani,  producing  tenel- 
mus  and  piles.  Externally  in  clyfters  or  fup- 
politories,  common  fait  feems  to  adt  on  that 
bowel  with  greater  certainty.  But  where  the 
thread  worms  or  afcarides  exift,  60  or  100  grains 
of  aloes  reduced  to  powder  and  boiled  in  a pint 
of  gruel,  and  ufed  as  a clyfter  twice  a week  for 

three  months,  has  frequently  deftroyed  them. 

M ight 
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Might  not  the  hairs  of  ftliqua  hirfuta  be  ufed 
in  an  injedtion  for  this  purpofe  ? See  Clafs  I.  1. 

4.  14. 

VIII.  The  external  application  of  cantharides 
by  ftimulating  the  excretory  dudts  of  the  capil- 
lary glands  produces  a great  fecretion  of  ftibcuta- 
neous  mucus  with  pain  and  inflammation^  which 
mucaginous  fluid,  not  being  able  to  permeate  the 
cuticle,  raifes  it  up  ; a fimilar  fecretion  and  eleva- 

• tion  of  the  cuticle  is  produced  by  actual  Are ; 
and  by  cauftic  materials,  as  by  the  application, 
of  the  juice  of  the  root  of  white  briony,  or 
bruited  muflard-feed.  Experiments  are  wanting 
to  introduce  fome  acrid  application  into  pradtice 
inflead  of  cantharides,  which  might  not  induce 
the  ftrangury. 

Muftard-feed  alone  is  too  acrid,  and  if  it  be 
fuffered  to  lie  on  the  fkin  many  minutes  is  liable 
to  produce  a Hough  and  confequent  ulcer,  and 
fhould  therefore  be  mixed  with  flour  when  ap- 
plied to  cold  extremities.  Volatile  alkali  pro- 
perly diluted  might  ftimulate  the  fkin  without 
inducing  ftrangury. 

IX.  The  mild  errhines  are  fuch  as  moderately 
ftimulate  the  membrane  of  the  noftrils,  fo  as  to 
increafe  the  fecretion  of  nafal  mucus ; as  is  feen 
in  thofe,  who  are  habituated  to  take  fnufF.  The 
ftronger  errhines  are  mentioned  in  Art.  V.  2.  3. 
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X.  The  fecretion  of  tears  is  increafed  either  by 
applying  acrid  fubftances  to  the  eye ; or  acrid 
vapours,  which  ftimulate  the  excretory  duct  of 
the  lacrymal  gland  ; or  by  applying  them  to  the 
noftrils,  and  Simulating  the  excretory  dudt  of  the 
lacrymal  lack,  as  treated  of  in  the  Section  «n 
Inftindf. 

Or  the  fecretion  of  tears  is  increafed  by  th« 
afiociation  of  the  motions  of  the  excretory  duct 
of  the  lacrymal  fack  with  ideas  of  tender  plea- 
lure,  or  of  hopelefs  diftrefs,  as  explained  in  Se<5t. 
XVl.  8.  2i  and  3- 


XI.  The  fecretion  of  fenforial  power  in  the 
brain  is  probably  increafed  by  opium  or  wine, 
becaufe  when  taken  in  certain  quantity  an  im- 
mediate increafe  of  ftrength  and  activity  fucceeds 
for  a time,  with  confcquent  debility  if  the  quan- 
tity taken  be  fo  great  as  to  intoxicate  in  the  leafi 
degree.  The  neceffity  of  perpetual  refpiration 
thews,  that  the  oxygen  of  the  atmofphere  fupplies 
the  fource  of  the  fpirit  of  animation ; which  is 
conftantly  expended,  and  is  probably  too  fine  to  be 
long  contained  in  the  nerves  after  its  produdtion 
in  the  brain.  Whence  it  is  probable,  that  the 
refpiration  of  oxygen  gas  mixed  with  common 
air  may  increafe  the  fecretion  of  fenforial  power ; 
as  indeed  would  appear  from  its  exhilarating 
efFe6l  on  moll  patients. 


III.  Catalog u* 
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III.  Catalogue  of  the  Secernentia, 

I.  Diaphoretics.  ' y 

1.  Amomum  zinziber,  ginger.  Caryophyllus 

aromaticus,  cloves.  Piper  indicum,  pep- 
per. Capfieum.  Cardamomum.  Pimen- 
to, myrtus  pimenta.  Canella  alba.  Ser- 
pentaria  virginiana,  ariftolochia  ferpen- 
taria,  guaiacum.  Saffafras,  laurus  lafla- 
fras.  Opium.  Wine. 

2.  Effential  oils  of  cinnamon,  laurus  cinna- 

momum.  Nutmeg,  myriftica  mofchata. 
Cloves,  earyophyllus  aromaticus.  Mint, 
mentha,  Camphor,  laurus  camphora. 
Ether. 

3.  Volatile  falts,  as  of  ammoniac  and  of  hartf- 

horn.  Sal  cornu  cervi. 

A,  Neutral  falts,  as  thole  with  vegetable  acid; 
or  with  marine  acid,  as  common  fait. 
I-Ialex,  red- herring,  anchovy. 

5.  Preparations  of  antimony,  as  emetic  tartar, 

antimonium  tartarizatum,  wine  of  anti- 
mony.  James’s  powder. 

6.  External  applications.  Blitters.  Warm 

bath.  Warm  air.  Exercife.  Fridtion. 

7*  Cold  water  with  fubfequent  warmth. 

II.  Sialagogues.  Preparations  of  mercury,  hy- 

drargyrus.  Pyrethrum,  anthemis  pyre- 
thrum,  tobacco,  cloves,  pepper,  cowhage, 
II  h 3 ftizolobium 


\ 
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ftizolobium  liliqua  hirfuta.  Maftich,  pifta- 
cia  lentifcus. 

III.  Expectorants. 

1 . Squill,  fcilla  maritima,  garlic,  leek,  onion, 

allium,  afafoetida,  ferula  afafoetida,  gum 
ammoniac,  benzoin,  tar,  pix  liquida, 
balfam  of  Tolu. 

2.  Root  of  feneka,  polygala  feneka,  of  elecam- 

pane, inula  helenium. 

3.  Marfh-mallow,  althaea,  coltsfoot,  tuflilago 

farfara,  gum  arabic,  mimofa  nilotica,  gum 
tragacanth,  aftragalus  tragacantha.  Dc- 
codtion  of  barley,  hordeum  diftichon. 
Expretfed  oils.  Spermaceti,  foap.  Ex- 
tract of  liquorice,  glycyrrhiza  glabra. 
Sugar.  Honey. 

4.  Externally  blifters.  Oil.  Warm  bath. 

IV.  Mild  diuretics. 

1.  Nitre,  kali  acetalum,  other  neutral  falts. ' 

2.  Fixed  alkali,  foap,  calcined  egg-fhells. 

3.  Turpentine.  Balfam  of  Copaiva.  Refin. 

Olibanum. 

4.  Afparagus,  garlic,  wild  daucus.  Parfley, 

apium.  Fennel,  faeniculum,  pareira  brava, 
ciffampelos  ? 

5.  Externally  cold  air,  cold  water. 

6.  Alcohol.  Tindture  of  cantharides.  Opium, 


V.  Mild  cathartics. 


1.  Sweet 
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1.  Sweet  fubacid  fruits.  Prunes,  piunus  do- 
meftica.  Caffia  fiftula.  Tamarinds,  cryf- 
tals  of  tartar,  unrefined  fugar.  Manna, 

Honey.  4 

Whey  of  milk,  bile  of  animals. 

3.  Neutral  falts,  as  Glauber’s  fait,  vitriolated 

tartar,  fea-water,  magncfia  alba,  foap. 

4.  Gum  guaiacum,  Balfam  of  Peru.  Oleum 

ricini,  caftor-oil,  oil  of  almonds,  oil  of 
olives,  fulphur. 

5.  Senna,  caffia  fenna,  jalap,  aloe,  rhubarb, 

rheum  palmatum, 

6.  Calomel.  Emetic  tartar,  antimonium  tar- 

tarizatum. 

VI.  Secretion  of  mucus  of  the  bladder  is  in- 

ereafed  by  cantharides,  by  fpirit  of  turpen- 
tine ? Phofphorus  ? 

VII.  Secretion  of  mucus  of  the  redtum  is  in- 

creafed  by  aloe  internally,  by  various  clyf- 
ters  and  fuppofitories  externally. 

VIII.  Secretion  of  fubcutaneous  mucus  is  in- 

crealed  by  blifters  of  cantharides,  by  ap- 
plication of  a thin  fiice  of  the  freffi  root 
of  white  briony,  by  finapifms,  by  root  pf 
horle-radiffi,  cochlearia  armoracia.  .Vola- 
tile alcali. 

IX.  Mild  errhines.  Marjoram.  Origanum. 
Marum,  tobacco. 

Hh4 


X.  Secretion 
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X.  Secretion  of  tears  is  increafed  by  vapour  of 

diced  onion,  of  volatile  alcali.  By  pity, 
or  ideas  of  hopelefs  diftrefs. 

XI.  Secretion  of  fenforial  power  in  the  brain  is 

probably  increafed  by  opium,  by  wine,  and 
perhaps  by  oxygen  gas  added  to  the  com- 
mon air  in  refpiration. 


Art.  IV. 

SORBENTIA. 

I.  Those  things  which  increafe  the  irritative 
motions,  which  conftitute  abforption,  are  termed 
forbentia;  and  are  as  various  as  the  abforbent 
yelTels  which  they  ftimulate  into  adlion. 

1.  Cutaneous  abforption  is  increafed  by  auflere 
acids,  as  of  vitriol ; hence  they  are  believed  to 
check  colliquative  fweats,  and  to  check  the  erup- 
tion of  fmall-pox,  and  contribute  to  the  cure  of 
the  itch,  and  tinea  ; hence  they  thicken  the  fa- 
liva  in  the  mouth,  as  lemon-juice,  crab-juice, 
floes. 

2.  Abforption  from  the  mucous  membrane  is 
increafed  by  opium,  and  Peruvian  bark,  inter- 
nally; 
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rally;  and  by  blue  vitriohexternally.  Hence  the 
expectoration  in  coughs,  and  the  mucous  dif- 
charge  from  the  urethra,  are  thickened  and  lef- 
fened. 

3.  Abforption  from  the  cellular  membrane  is 
promoted  by  bitter  vegetables,  and  by  emetics, 
and  cathartics.  Hence  matter  is  thickened  and 
leffened  in  ulcers  by  opium  and  Peruvian  bark ; 
and  ferum  is  abforbed  in  anafarca  by  the  opera- 
tion of  emetics  and  cathartics. 

4.  Venous  abforption  is  increafed  by  acrid  ve- 
getables ; as  water-crefs,  cellery,  horfe-radifh, 
mu  Hard.  Hence  their  ufe  in  fea-feurvy,  the  vi- 
bices  of  which  are  owing  to  a defeat  of  venous 
abforption  ; and  by  external  ftimulants,  as  vine- 
gar, and  by  electricity,  and  perhaps  by  oxygen. 

5.  Ipteftjnal  abforption  is  increafed  by  aftrin- 

gent  vegetables,  as  rhubarb,  galls  ; and  by  earthy 
falts,  as  alum ; and  by  argillaceous  and  calca- 
reous earth.  / 

j 

6.  Hepatic  abforption  is  increafed  by  metallic 
falts,  hence  calomel  and  fal  martis  are  fo.  effrea- 
pious  in  jaundice,  worms,  chlorolis,  dropfy. 

7.  Venereal  virus  in  ulcers  is  abforbed  by  the 

ilimulus 
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dimulus  of  mercury  ; hence  they  heal  by  the  ufe 

of  this  medicine. 

' \ / 

8.  Venefeclion,  hunger,  third,  and  violent 
evacuations,  increafe  all  abforptions;  hence 
fweating  produces  codivenefs. 

9.  Externally  bitter  adringent  vegetables, 
earthy  and  metallic  falts,  and  bandages,  promote 
the  abforption  of  the  parts  on  which  they  are 
applied. 

10.  All  thefe  in  their  ufual  dofes  do  not  in- 
creafe the  natural  heat ; but  they  induce  coftive- 
nefs, and  deep-coloured  urine  with  earthy  fedi- 
ment. 

In  greater  dofes  they  invert  the  motions  of  the 
domach  and  ladleals  ; and  hence  vomit  or  purge, 
as  carduus  benedidtus,  rhubarb.  They  promote 
perfpiration,  if  the  Ik  in  be  kept  warm  ; as  camo- 
mile tea,  and  tedaceous  powders,  have  been  ufed 
as  fudoridcs. 

The  preparations  of  antimony  vomit,  purge,  or 
fweat,  either  according  to  the  quantity  exhibited, 
or  as  a part  of  what  is  given  is  evacuated.  Thus 
a quarter  of  a grain  of  emetic  tartar  (if  well  pre- 
pared) will  promote  a diaphoreds,  if  the  fkin  be 
kept  warm  ; half  a grain  will  procure  a ftool  or 

two  drd,  and  fweating  afterward;  and  a grain 

will 


i 
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will  generally  vomit,  and  then  purge,  and  laftly 
fweat  the  patient.  In  lets  quantity  it  is  probable, 
that  this  medicine  a6ts  like  other  metallic  halts, 
as  flee],  zinc,  or  copper  in  fmall  dofes  ; that  is, 
that  it  ilrengthens  the  fyftcm  by  its  ftimulus.  As 
camomile  and  rhubarb  in  different  dofes  vomit,  or 
purge,  or  a£t  as  ftimulants  fo  as  to  flrengthen  the 
fyftem . 

Some  of  the  medicines  of  this  clafs  of  forben- 
tia  have  been  termed  tonics  by  fome  authors,  as 
giving  due  tone  to  the  animal  fibre.  Bat  it 
flhould  be  obferved,  that  tone  is  a mechanical 
term,  applicable  only  to  mufical  firings,  and  like 
bracing  and  relaxation,  cannot  be  applied  to  ani- 
mal life  except  metaphorically.  The  fame  may 
be  obferved  of  the  word  reaction,  ufed  by  fome 
modern  authors,  which  in  its  proper  flgnification 
is  a mechanical  term  inapplicable  to  the  laws  of 
life  except  metaphorically. 


II.  Observations  on  the  Sorbentia.- 

I.  1.  As  there  is  great  difference  in  the  appa- 
rent Arudture  of  the  various  glands,  and  of  the 
fluids  which  they  feledt  from  the  blood,  thefe 
glands  muft  poffefs  different  kinds  of  irritability, 
and  are  therefore  flimulated  into  ftronger  or  un- 
natural a&ions  by  different  articles  of  the  ma- 
teria medica,  as  fhewn  in  the  fecernentia.  Now 


as 


<1 


, 47-6  SORBENTIA.  Art.  IV.  *.  x. 

the  abforbent  veflels  are  likewife  glands,  and 
drink  up  or  feledl  different  fluids,  as  chyle,  wa- 
tei,  mucus,  with  a part  of  every  different  fecre- 
tion,  as  a part  of  the  bile,  a part  of  the  faliva,  . 
a part  of  the  urine,  &c.  it  appears,  that  thefe  ab- 
forbent veflels  muft  likewife  poffefs  different 
hinds  of  irritability,  and  in  confequence  muft  re- 
quiie  different  articles  of  the  materia  mcdica  to 
excite  them  into  unufual  a&ion.  This  part  of 
the  fubjedt  has  been  fo  little  attended  to,  that  the 

candid  reader  will  find  in  this  article  a great  deal 
to  excufe. 

It  was  obferved,  that  fome  of  the  fecernentia  J 
did  in  a lefs  degree  increafe  abforption,  from  the 
combination  of  different  properties  in  the  fame 
vegetable  body  ; for  the  fame  region  fome  of  the  I 
clais  of  forbentia  produce  fecretion  in  a lefs  de- 
gree, as  tbofe  bitters  which  have  alio  an  aroma  in 
their  compofition ; thefe  are  known  from  their 
increafing  the  heat  of  the  fyftem  above  ' its  ufual 
degree. 

It  mud  alfo  be  noted,  that  the  adlions  of  every 
part  of  the  ablorbent  fyftem  are  fo  aflociated  with 
each  other,  that  the  drugs  which  Simulate  one 
branch  increafe  the  action  of  the  whole;  and 
the  torpor  or  quiefcence  of  pne  branch  weakens 
the  exertions  of  the  whole ; or  when  one  branch 
is  excited  into  ftronger  addon,  fome  other  branch 
has  its  adtions  weakened  or  inverted.  Yet 
though  peculiar  branches  of  the  abforbent  fyf- 
tem 
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tcm  are  dimulated  into  action  by  peculiar  fub- 
ftances,  there  are  other  fubftances  which  feern  to 
ftimulate  the  whole  fyflem,  and  that  without  im- 
mediately increafing  any  of  the  fecretions ; as 
thofe  bitters  which  poffiefs  no  aromatic  feent,  at 
the  head  of  which  hands  the  famed  Peruvian 
bark,  or  cinchona. 

2,  Cutaneous  abforption.  I have  heard  of 
fome  experiments,  in  which  the  body  was  kept 
cold,  and  was  thought  to  abforb  more  moifture 
from  the  atmofphere  than  at  any  other  time. 
This  however  cannot  be  determined  by  ftatical 
experiments ; as  the  capillary  veffels,  which  fe- 
cretc  the  perfpirable  matter,  mull  at  the  fame 
time  have  been  benumbed  by  the  cold  ; and  from 
their  ina£lion  there  could  not  have  been  the  ufual 
wade  of  the  weight  of  the  body  ; and  as  all 
other  mufcular  exertions  are  bed  performed, 
when  the  body  pofTeffes  its  ufual  degree  of 
warmth,  it  is  conclufive,  that  the  abforbent  fyf- 
tem  fhould  likewife  do  its  office  bed,  when  it  is 
not  benumbed  by  external  cold. 

The  audere  acids,  as  of  vitricl,  lemon-juice, 
juice  of  crabs  and  does,  drengthen  digedion,  and 
prevent  that  propensity  to  fweat  fo  ufual  to  weak 
eonvalefcents,  and  dimini  di  the  colliquative  fweats 
in  he<dic  fevers;  all  which  are  owing  to  their  in- 
creafing the  action  of  the  external  and  internal 
cutaneous  abforption.  Hence  vitriolic  acid  is 


given 
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given  in  the  fmall-pox  to  prevent  the  too  hafiy 
or  too  copious  eruption,  which  it  efFeds,  by  in- 
creating  the  cutaneous  abforption.  Vinegar, 
ti om  the  quantity  of  alcohol  which  it  contains, 
exerts  a contrary  effedt  to  that  here  deferibed, 
and  belongs  to  the  incitantia  ; as  an  ounce  of  it 
promotes  fweat,  and  a flufhing  of  the  thin;  at 
the  fame  externally  it  adts  as  a venous  abforbent, 
as  the  lips  become  pale  by  moitlening  them  with 
it.  And  it  is  faid,  when  taken  internally  in 
great  and  continued  quantity,  to  induce  palenefs 
of  the  lkin,  and  foftnefs  of  the  bones. 

The  fweet  vegetable  acids,  as  of  feveral  'ripe 
fruits,  are  among  the  torpentia ; as  they  are  lefs 
Simulating  than  the  general  food  of  this  climate, 
and  are  hence  ufed  in  inflammatory  difeafes. 

Where  the  quantity  of  fluids  in  the  fyftem  is 
much  leffened,  as  in  hedtic  fever*  which  has 
been  of  feme  continuance,  or  in  fpurious  perip- 
neusnony,  a grain  of  opium  given  at  night  will 
fometimes  prevent  the  appearance  of  fweats ; 
which  is  owing  to  the  flimulus  of  opium  increaf- 
ing  the  adtions  of  the  cutaneous  abforbents,  more 
than  thofe  of  the  fecerning  vefiels  of  the  fkin. 
Whence  the  fecretion  of  perfpirable  matter  is  not 
decreafed,  but  its  appearance  on  the  lkin  is  pre- 
vented by  its  more  facile  abforption. 

3.  There  is  one  kind  of  itch,  which  feldom  ap- 
pears between  the  fingers,  is  the  leaft  infedtious, 

and 
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and  molt  difficult  to  eradicate,  and  which  has  its 
cure  much  facilitated  by  the  internal  ufe  of  acid 
of  vitriol.  This  difeafe  conlills  of  fmall  ulcers 
in  the  fkin,  which  are  healed  by  whatever  in- 
creafes  the  cutaneous  abforption.  The  external 
application  of  fulphur,  mercury,  and  acrid  ve- 
getables, a£ts  on  the  fame  principle ; for  the 
animalcula,  which  are  feen  in  thefe  puftules, 
are  the  effedt,  not  the  caufe,  of  them  ; as  all  other 
flagnating  animal  fluids,  as  the  femen  itfelf, 
abounds  with  fimilar  microfcopic  animals.  See 
Dyfentery,  Clafs  II.  1.  3.  IS. 

4.  Young  children  have  fometimes  an  erup- 
tion upon  the  head  called  tinea,  which  dis- 
charges an  acrimonious  ichor  inflaming  the  parts, 
on  which  it  falls.  This  eruption  I have  feen 
lubmit  to  the  internal  ufe  of  vitriolic  acid,  when 
only  wheat-flour  was  applied  externally.  This 
kind  of  eruption  is  likewife  frequently  cured  by 
teftaceous  powders  ; two  materials  fo  widely  dif- 
ferent in  their  chemical  properties,  bqt  agreeing 
in  their  power  of  promoting  cutaneous  abforp- 
tion. 

II.  Abforption  from  the  mucous  membrane  is 
increafed  'by  applying  to  its  furface  the  auftere 
acids,  as  of  vitriol,  lemon-juice,  crab-j  nice,  floes. 
When  thcfje  are  taken  into  the  mouth,  they  im- 
mediately thicken,  and  at  the  fame  time  leffien  the 

quantity 
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quantity  of  the  fuliva ; which  laft  circumftance 
cannot  be  owing  to  their  coagulating  the  faliva, 
but  to  their  incrcafmg  the  abforption  of  the  thin- 
ner parts  of  it.  So  alum  applied  to  the  tip  of  the 
tongue  does  not  flop  in  its  adtion  there,  but  in- 
dependent of  its  diffufion  it  induces  cohefion  and 
corrugation  over  the  whole  mouth.  (Cullen’s 
Mat.  Med.  Art.  Aftringentia.)  Which  is  owing 
to  the  afTociation  of  the  motions  of  the  parts  or 
branches  of  the  ablorbent  fyflem  with  each  other. 

Abiorption  from  the  mucous  membrane  is  in- 
creafed  by  opium  taken  internally  in  iinall  dofes 
more  than  by  any  other  medicine,  as  is  feen  in  its 
thickening  the  expedloration  in  coughs,  and  the 
difcharge  from  the  noflrils  in  catarrh,  and  per- 
haps the  difcharge  from  the  urethra  in  gonorrhoea. 
The  bark  teems  next  in  power  for  all  thefe  purpofes. 

Externally  flight  lblutions  of  blue  vitriol,  as 
two  or  three  grains  to  an  ounce  of  water,  applied 
to  ulcers  of  the  mouth,  or  to  chancres  on  the 
glans  penis,  more  powerfully  induce  them  to 
heal  than  any  other  material. 

Where  the  lungs  or  urethra  are  inflamed  to  a 
conflderable  degree,  and  the  abforption  is  lo 
great,  that  the  mucus  is  already  too  thick,  and 
adheres  to  the  membrane  from  its  vifeidity,  opi- 
ates and  bitter  vegetable  and  aultere  acids  are  im- 
proper ; and  mucilaginous  diluents  fhould  be 
ufed  in  their  Head  with  venefedtion  and  tor- 
pentia. 


III.  J.  Ab- 
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III.  1.  Abforption  from  the  cellular  mem- 
brane, and  from  all  the  other  cavities  of  the  body* 
is  too  flowiy  performed  in  fome  confutations ; 
hence  the  bloated  pale  complexion  ; and  when 
this  occurs  in  its  greateft  degree,  it  becomes  an 
univerfal  dropfy.  Thefe  habits  are  liable  to  in- 
termittent fevers,  liyfteric  paroxyfms,  cold  extre- 
mities, indigeflion,  arid  all  the  lymptoms  of  de- 
bility. 

The  abforbent  fyftem  is  more  fubjedt  to  torpor 
or  quiefcence  than  the  fecerning  lyflem,  both 
from  the  coldnefs  of  the  fluids  which  are  applied 
to  it,  as  the  moifture  of  the  atmofphere,  and 
from  the  coldnefs  of  the  fluids  which  we  drink  ; 
and  alto  from  its  being  ftimulated  only  by  inter- 
vals, as  when  we  take  our  food  ; whereas  the  fe- 
cerning fyftem  is  perpetually  excited  into  action 
by  the  warm  circulating  blood ; as  explained  in 

Sea.  xxxir. 

2.  The  Peruvian  bark,  camomile  flowers,  and 
other  bitter  drugs,  by  ftimulating  this  cellular 
branch  of  the  abforbent  fyftem  prevents  it  from 
becoming  ^quiefcent;  hence  the  cold  paroxyfms 
of  thofe  agues,  which  arile  from  the  torpor  of 
the  cellular  lymphatics,  are  prevented,  and  the 
hot  fits  in  confequence.  The  patient  thence  pre- 
lbi  ves  his  natural  heat,  regains  his  healthy  colour, 
and  liis  accuftomcd  ftrength. 

Where  the  cold  paroxyfm  of  an  ague  originates 
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in  the  abforbents  of  the  liver,  fpleen,  or  other 
internal  vifcus,  the  addition  of  Reel  to  vegetable 
bitters,  and  efpecially  after  the  ufe  of  one  dofe  of 
calomel,  much  advances  the  cure. 

And  where  it  originates  in  any  part  of  the  fe- 
cerning  fyftem,  as  is  probably  the  cafe  in  fome 
kinds  of  agues,  the  addition  of  opium  in  the 
dofe  of  a grain  and  half,  given  about  an  hour 
before  the  accefs  of  the  paroxyfm,  or  mixed  with 
chalybeate  and  bitter  medicines,  enfures  the  cure. 
Or  the  fame  may  be  effected  by  wine  given  in- 
ftead  of  opium  before  the  paroxyfm,  fo  as  nearly 
to  intoxicate. 

Tliefe  three  kinds  of  agues  are  thus  diitin- 
guifhed  ; the  firffc  is  not  attended  with  any  tu- 
mid or  indurated  vifcus,  which  the  people  call 
an  ague  cak, , and  which  is  evident  to  the  touch. 
The  fecond  is  accompanied  with  a tumid  vifcus ; 
and  the  laft  has  generally*  I believe,  the  quartan 
type,  and  is  attended  with  fome  degree  of  arterial 
debility. 

The  bark  of  the  broad-leaved  willow  or  falix 
caprea  of  Linneus,  is  much  recommended  .as 
equal  to  the  Peruvian  bark  given  in  the  fame  01- 
in  greater  quantity  by  Mr.  White  of  Bath.  Obtcrv. 
and  Exper.  on  broad-leafed  willow.  Vernor  and 
Hood,  London.  A Dr.  Gunz  in  Germany  re- 
' commends  alfo  as  a fubftitute  lor  Peruvian  bark, 
the  bark  of  fix  fpecies  of  willow,  the  lalix  alba, 

pentandra,  fragilis,  caprea,  vitcllina,  andamygda- 

lina. 
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lina.  Dr.  Gunz  believes  fome  of  thefe  barks  to 
be  more  efficacious  than  the  Peruvian.  And  as 
fome  of  thefe  willow-barks  may  be  procured  in 
great  quantity,  as  they  are  flapped  off  fro  n the 
willow  twigs  ufed  by  the  bafket-makers  in  many 
parts  of  the.  country  in  the  vernal  months,  it 
would  feem  to  be  an  article  worth  attending  to. 

The  root  of  geum  urbanum,  avens,  is  recom- 
mended as  a fubftitute  for  Peruvian  bark  by  Dr. 
Vogel,  and  faid  to  cure  the  quartan  ague  given 
in  the  dofe  of  half  a dram  every  hour  through  the 
day.  The  datifea  cannabina  ofLinneus  is  alio 
i'aid  to  equal  the  Peruvian  bark  in  its  febrifuge 
virtues.  Medical  and  Phyfical  Journal,  Vol.  I. 
p.  1Q1. 

3.  This  clafs  of  abforbent  medicines  are  faid  to 
decreafe  irritability.  After  any  part  of  our  fyf- 
tem  has  been  torpid  or  quiefeent,  by  whatever 
caufe  that  was  produced,  it  becomes  afterwards 
capable  of  being  excited  into  greater  motion  by 
frnall  ftimuli  ; hence  the  hot  fit  of  fever  fucceeds 
the  cold  one.  As  thefe  medicines  prevent  tor- 
por or  quiefcence  of  parts  of  the  fyflem,  as  cold 
hands  or  feet,  whicli  perpetually  happen  to  weak 
conftitutions,  the  fubfequent  increafe  of  irritabi- 
lity of  thefe  parts  is  likewife  prevented. 

4.  Thefe  abforbent  medicines,  including  both 
the  bitters,  and  metallic  falts,  and  opiates,  are 
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of  great  ufe  in  the  dropfy  by  their  promoting 
univerfal  abforption;  but  here  evacuations  are 
likewife  to  be  produced,  as  will  be  treated  of  in 
the  Invertentia. 

5.  The  matter  in  ulcers  is  thickened,  and 
thence  rendered  lefs  corrofive,  the  faline  part  of 
it  being  reabforbed  by  the  ufe  of  bitter  medicines  ; 
hence  the  bark  is  ufed  with  advantage  in  the  cure 
of  ulcers. 

6.  Bitter  medicines  ftrengthen  digeftion  by 
promoting  the  abforption  of  chyle ; hence  the 
introduction  of  hop  into  the  potation  ufed  at 
our  meals,  which  as  a medicine  may  be  taken 
advantageoufly,  but,  like  other  unneceffary  fti- 
muli,  mull  be  injurious  as  an  article  of  our  daily- 
diet. 

The  hop  may  perhaps  in  fome  degree  contri- 
bute to  the  production  of  gravel  in  the  kidneys, 
as  our  intemperate  wine-drinkers  are  more  fub- 
jedt  to  the  gout,  and  ale- drinkers  to  the  gravel  v 
in  the  formation  of  both  which  difeafes,  there  can 
be  no  doubt,  but  that  the  alcohol  is  the  principal, 
if  not  the  only  agent. 

7.  Vomits  greatly  increafc  the  abforption  from 
the  cellular  membrane,  as  fquill,  and  foxglove. 
The  lquill  fhould  be  given  in  the  dole  of  a grain 

of  the  dried  root  every  hour,  till  it  operates  up- 
wards 
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wards  and  downwards.  Four  ounces  of  the  frefti 
leaves  of  the  foxglove  fhould.  be  boiled  from  two 
pounds  of  water  to  one,  and  half  an  ounce  df 
the  decodtion  taken  every  two  hours  for  four  or 
more  dofes.  This  medicine  by  Simulating  into 
inverted  adtion  the  abforbents  of  the  Stomach,  in- 
creales  the  diredt  adtion.  of  the  cellular  lympha- 
tics. 

Another  more  convenient  way  of  afcertaining 
the  dofe  of  foxglove  is  by  making  a Saturated 
tindture  of  it  in  proof  Spirit ; which  has  the  two- 
fold advantage  of  being  invariable  in  its  original 
Strength,  and  of  keeping  a long  time  as  a fhop- 
medicine  without  loling  any  of  its  virtue.  Put 
two  ounces  of  the  leaves  of  purple  foxglove,  digi- 
talis purpurea,  nicely  dried,  and  coarfely  pow- 
dered, into  a mixture  of  four  ounces  of  redtified 
Spirit  of  wine  and  four  ounces  of  water  ; let  the 
mixture  Sand  by  the  fire-fide  twenty-four  hours 
frequently  Shaking  the  bottle,  and  thus  making 
a Saturated  Juncture  of  digitalis;  which  muft  be 
poured  from  the  Sediment  or  paifed  through  fil- 
tering paper. 

Some  perfon  has  lately  objedted  to  the  quantity 
of  the  dried  leaves  of  digitalis  ufed  in  this  tinc- 
ture as  an  unneceffary  expenfc ; not  knowing 
that  the  plant  grows  Spontaneously  by  cart-loads 
in  all  Sandy  Situations,  and  not  recolledling  that 
the  certainty  of  procuring  this  medicine  at  all 
times  of  the  year,  and  from  all  Shops  of  the  fame 
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degree  of  ftrength,  is  a circum  fiance  of  great  ira- 
portance. 

As  the  fize  of  a drop  is  greater  or  lefs  accord- 
ing to  the  fize  of  the  rim  of  the  phial  from  which 
it  is  dropped,  a part  of  this  faturated  tmdture  is 
then  diredled  to  be  put  into  a two-ounce  phial, 
for  the  purpofe  of  afcertaining  the  fize  of  the 
drop.  Thirty  drops  of  this  tindture'are  directed 
to  be  put  into  an  ounce  of  mint-water  for  a 
draught  to  be  taken  twice  or  thrice  a day,  till  it 
reduces  the  anal'arca  of  the  limbs,  or  removes  the 
difficulty  of  breathing  in  hydrothorax,  or  till  it 
indices  ficknefs.  And  if  thel'e  do  not  occur  in 

x ■ 

two  or  three  days,  the  dofe  muff  be  gradually 
increafed  to  forty  or  fixty  drops,  or  further. 

. A lady,  who  was  Q2  years  of  age,  was  feized 
fuddenly,  early  in  the  morning,  with  great  diffi- 
culty of  refpiration,  which  continued  in  greater 
or  lefs  degree  in  fpite  of  many  medicines  for  two 
or  three  weeks.  Her  legs  were  then  become  oede- 
matous,  and  ffie  could  not  lie  down  horizon- 
tally. On  taking  thirty  drops  of  the  faturated 
tindlure  of  digitalis  from  a two-ounce  phial  twice 
a day,  fhe  became  free  from  the,  difficult  relpi- 
ration,  and  her  legs  became  lefs  fwelled,  in 
two  or  three  days.  She  has  repeated  this  medi- 
cine about  once  a month  for  more  than  a year, 
with  tin&ure  of  bark  at  intervals,  and  half  a 
grain  of  opium  at  night,  and  retains  a tolerable 
ftatc  of  health. 

From 
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From  the  great  Aimulus  of  this  medicine  the 
fiomach  is  rendered  torpid  with  confequent  fick- 
nefs,  which  continues  many  hours  and  even  days, 
owing  to  the  great  exhauftion  of  its  fenforial 
power  of  irritation ; and  the  action  of  the  heart 
and  arteries  becomes  feeble  from  the  deficient 
excitement  of  the  fenforial  power  of  aflociation  ; 
and  laftly,  the  abforbents  of  the  cellular  mem- 
brane adl  more  violently  in  confequence  of  the 
accumulation  of  the  fenforial  power  of  affocia- 
tion  in  the  torpid  heart  and  arteries,  as  explained 
in  Suppl.  I.  12. 

A circumftance  curioufiy  fimilar  to  this  occurs 
to  feme  people  on  fmoking  tobacco  for  a fhort 
time,  who  have  not  been  accuftomed  to  it.  A 
degree  of  ficknefs  is  prefently  induced,  and  the 
pulfations  of  the  heart  and  arteries  become  feeble 
for  a fhort  time,  as  in  the  approach  to  fainting, 
owing  to  the  diredt  fympathy  between  thele  and 
the  fiomach,  that  is  from  defcdt  of  the  excite- 
ment of  the  power  of  aflociation.  Then  there 
fucceed  a tingling,  and  heat,  and  fometimes 
fweat,  owing  to  the  increafed  a&ion  of  the  capil- 
laries, or  perfpirative  and  mucous  glands;  which 
are  occafioned  by  the  accumulation  of  the  fenfo- 
rial  power  of  aflociation  by  the  weaker  action  of 
the  heart  and  arteries,  which  now  increafes  the 
action  of  the  capillaries. 

8.  Another  method  of  increafing  abforption 

^ * 4 from 
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from  the  cellular  membrane  is  by  warm  air,  or 
by  warm  fteam.  IF.  the  fwelled  legs  of  a drop- 
lical  patient  are  enclofed  in  a box,  the  air  of 
which  is  made  warm  by  a lamp  or  two,  copious 
fwcats  are  foon  produced  by  the  increafed  adtion 
of  the  capillary  glands,  which  are  feen  to  ftand 
on  the  firm,  as  it  cannot  readily  exhale  in  fo 
fmall  a quantity  of  air,  which  is  only  changed 
fo  faft  as  may  be  neceffary  to  permit  the  lamps 
to  burn.  At  the  fame  time  the  lymphatics  of  the 
cellular  membrane  are  Simulated  by  the  heat  into 
greater  adtion,  as  appears  by  the  fpeedy  reduc- 
tion of  the  tumid  legs. 

It  would  be  well  worth  trying  an  experiment 
upon  a perfon  labouring  under  a general  ana- 
farca  by  putting  him  into  a room  filled  with  air 
heated  to  120  or  130  degrees,  which  would  pro- 
bably excite  a great  general  diaphorelis,  and  a 
general  cellular  abforption  both  from  the  lungs 
and  every  other  part.  And  that  air  of  Jo  great 
heat  may  be  borne  for  many  minutes  without 
great  inconvenience  was  fhewn  by  the  experi- 
ments made  in  heated  rooms  by  Dr.  Fordyce  and 
others.  Philof.  rIranf. 

Another  experiment  of  ufing  warmth  in  ana- 
farca,  or  in  other  difeafes,  might  be  by  immerf- 
ing  the  patient  in  warm  air,  or  in  warm  lteam, 
received  into  an  oil-fkin  bag,  or  bathing-tub  of 
tin,  fo  managed,  that  the  current  of  warm  air 
or  fteam  fhopld  pafs  round  and  cover  the  whole 
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of  the  body  except  the  head;  which  might  not 
be  expofed  to  it ; and  tluis  .the  abforbents  of  the 
lungs  might  be  induced  to  adt  more  powerfully 
by  fympathy  with  the  fkin,  and  not  by  the  ftimu- 
lus  of  heat.  See  Ufes  of  Warm  Bath,  Art.  II. 
2.  2.  1. 

A warm  faline  pediluviiim  has  often  been  ufed 
with  fuccefs  to  remove  fwellings  of  the  legs  from 
deficient  adtion  of  the  abforbents  of  the  lower  ex- 
tremities ; the  quantity  of  fea-falt  fhould  be 
about  one  thirtieth  part  of  the  water,  which  with 
about  one  eightieth  part  of  fulphuric  magnefian 
fait,  called  magnefia  vitriolata,  or  bitter  cathartic 
fait,  conftitutes  the  medium  ftrength  of  the  fea- 
water  round  this  ifland,  according  to  the  experi- 
ments of  Mr.  Brownrig.  In  inch  a pediluvium 
the  bevelled  legs  fhould  be  immerfed  for  half  an 
hour  every  night  for  a.  fortnight,  at  the  heat  of 

J O O' 

about  9b  or  93  degrees. 

Dr.  Reid,  in  a Treatife  on  Sea-bathing  ; Cadell 
and  Davis,  London  ; recommends,  an  univerfal 
warm-bath  of  lea-water,  in  oedematous  fwellings, 
apparently  with  great  fuccefs,  and  well  advifes 
friction  to  be  diligently  ufed  in  the  bath  on  the 
tumid  limbs,  always  rubbing  them  from  their  ex- 
tremities towards  the  trunk  of  the  body,  and  not 
the  contrary  way;  as  this  muft  moll  facilitate  the 
progrefs  of  the  fluids  in  the  abforbent  fyftem ; 
though  thefe  veffels  are  furnifhed  with  valves  to 
prevent  its  return.  In  thefe  baths  the  ftimulus  of 

the 
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the  fait  is  added  to  that  of  the  heat.  See  Art.  II. 

2.  2.  1. 

fa 

9.  Another  method  of  increafing  abforption 
from  the  cellular  membrane,  which  has  been 
ufed  in  dropdes,  has  been  by  the  great  or  total 
abdinence  from  fluids.  This  may  in  fome  degree 
be  ufed  advantageoufly  in  fubjecds  of  too  great 
corpulency,  but  if  carried  to  excefs  may  induce 
fevers,  and  greater  evils  than  it  is  defigned  to 
counteract,  befides  the  perpetual  exigence  of  a 
painful  third.  In  mod  dropfies  the  third  already 
exifting  thews,  that  too  little  diluent  fluid,  and 
not  too  much,  is  prefent  in  the  circulation. 

IV.  1.  Venous  abforption.  Cellery,  water- 
cred'es,  cabbages,  and  many  other  vegetables  of 
the  clafs  tetradynamia,  do  not  increafe  the  heat  of 
the  body  (except  thofe,  the  acrimony  of  which  ap- 
proaches to  corrodon),  and  hence  they  feem  alone, 
or  principally,  to  aft  on  the  venous  fydem ; the 
extremities  of  which  we  have  fhewn  are  abforb- 
ents  of  the  red  blood,  after  it  has  pafled  the  ca- 
pillaries and  glands. 

2.  In  the  fea-fcurvy  and  petechial  fever  the 
veins  do  not  perfectly  perform  this  office  of  ab- 
forption ; and  hence  the  vibices  are  occadoned 
by  blood  dagnating  at  their  extremities,  or  extra- 
vafated  into  the  cellular  membrane.  And  this  clafs 

of 
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of  vegetables,  Simulating  the  veins  to  perform 
their  natural  abforption,  without  increafing  the 
energy  of  the  arterial  action,  prevents  future  pe- 
techias, and  may  aflift  the  abforption  of  the 
blood  already  ftagnated,  as  foon  as  its  chemical 
change  renders  it  proper  for  that  operation. 

3.  The  fluids,  which  are  extravalated,  and 
received  into  the  cells  of  the  cellular  membrane, 
leem  to  continue  there  for  many  days,  fo  as  to 
undergo  ' fome  chemical  change,  and  are  then 
taken  up  again  by  the  mouths  of  the  cellular  ab- 
forbents.  But  the  new  veflels  produced  in  in- 
flamed parts,  as  they  communicate  with  the  veins, 
are  probably  abforbed  again  by  the  veins  along 
with  the  blood  which  they  contain  in  their  cavi- 
ties. Hence  the  blood,  which  is  extravalated  in 
bruifes  of  vibices,  is  gradually  many  days  in 
difappearing ; but  after  due  evacuations  the  in- 
flamed veflels  on  the  white  of  the  eye,  if  any 
Aimulant  lotion  is  applied,  totally  difappear  in 
a few  hours. 

Amongfl:  abforbents  affecting  the  veins  we 
fhould  therefore  add  the  external  application  of 
ftimulant  materials;  as  of  vinegar,  which  makes 
the  lips  pale  on  touching  them.  FriCtion,  and 
electricity. 

4.  Hemorrhages  are  of  two  kinds,  either  arte- 

rial, 
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rial,  which  are  attended  with  inflammation ; or 
venous,  from  a deficiency  in  the  abforbent  power 
oi  this  fet  of  veflels.  In  the  former  cafe  the 
torpcntia  are  efflcacious ; in  the  latter  ftecl, 
opium,  alum,  and  all  the  tribe  of  forbentia,  are 
ufed  .with  fuccefs. 

5.  Sydenham  recommends  vegetables  of  the 
clals  tetradynamia  in  rheumatic  pains  left  after 
the  cure  of  intermittents.  Thefe  pains  are  per- 
haps flmilar  to  thole  of  the  fea-feurvy,  and 
feem  to  arife  from  want  of  abforption  in  the  affcct- 
cd  pait,  and  hence  are  relieved  by  the  fame  me- 
dicines. 

f 

V.  l . Inteftinal  abforption.  Some  aflrmgent 
vegetables,  as  rhubarb,  may  be  given  in  fuch 
dofes  as  to  prove  cathartic  ; and,  after  a part  of 
it  is  evacuated  fiom  the  body,  the  remaining 
pait  augments  the  abforption  of  the  inteflines  ; 
and  a£ts,  as  if  a flmilar  dofe  had  been  exhibited 
after  the  opeiation  of  any  other  purgative. 
Hence  4 grains  of  rhubarb  ftrengthen  the  bowels, 
30  grains  firft  empty  them. 

2.  The  earthy  falts,  as  alum,  increafe  the 
inteftinal  abforption,  and  hence  induce  con- 
flipation  in  their  ufual  dofe;  alum  is  faid 
lometimes  to  cure  intermittents,  perhaps  when 
their  feat  is  in  the  inteflines,  when  other  rcmc- 
1 dies, 
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dies  have  failed.  It  is  ufeful  in  the  diabetes,  by 
exciting  the  abforbents  of  the  bladder  into  then 
natural  adtion  ; and  combined  with  refill  is  ef- 
teemed  in  the  fluor  albus,  and  in  gleets.  Lime- 
ftone  or  chalk,  and  probably  gypluni,  poffefs 
efredls  in  fome  degree  limilar,  and  increate  the 
abforption  of  the  inteftines  ; and  thus  in  certain 
doles  re  ft  rain  fome  diarrhoeas,  but  in  greater 
dofes  alum  I fuppofc  will  adt  as  a cathartic. 
Five  or  ten  grains  produce’  conflipation,  20  or 
30  grains  are  either  emetic  or  cathartic. 

3.  Earth  of  alum,  tobacco-pipeclay,  marl,  Ar- 
menian bole,  lime,  crab’s  eyes  or  claws,  and  cal- 
cined hartlhorn,  or  bone  allies,  refrain  fluxes; 
either  mechanically  by  fupplying  fomething  like 
mucilage,  or  oil,  or  rollers  to  abate  the  fridtion 
of  the  aliment  over  inflamed  membranes  ; or  by 
increaflng  their  abforption.  The  two  laft  con- 
flft  of  calcareous  earth  united  to  phofphoric  acid,, 
and  the  Armenian  bole  and  marl  may  contain, 
iron.  By  the  confent  between  the  inteftincs  and 
the  fkin  20  grains  of  Armenian  bole  given  at  go- 
ing into  bed  to  hedlic  patients  will  frequently 
check  their  tendency  to  fweat  as  well  as  to  purge, 
and  the  more  certainly  if  joined  with  one  grain  of 
opium. 

VI.  1.  Abforption  from  the  liver,  flomach, 
and  other  vifeera.  When  inflammations  of  the 

liver 


494 


SORBENTIA.  Art.  IV.  2.  6.  2. 

liver  are  fubdued  to  a certain  decree  by  vene- 
fedtion,  with  calomel  and  other  gentle  purges, 
1o  that  the  arterial  energy  becomes  weakened, 
four  or  eight  grains  of  iron-filings,  or  of  fait  of 
fteel,  with  the  Peruvian  bark,  have  wonderful 
effect  in  curing  the  cough,  and  reftoring  the  li- 
ver to  its  ufual  fize  and  fanity  ; which  it  feems  to 
effedl  by  increafmg  the  abforption  of  this  vifeus. 
The  fame  I fuppofe  happens  in  refpeft  to  the 
tumours  of  other  vifeera,  as  of  the  fpleen,  or  pan- 
creas, fome  of  which  are  frequently  enlarged  in 
agues. 

2.  Hemorrhages  from  the  nofe,  re&um,  kid- 
neys, uterus,  and  other  parts,  are  frequentlya- 
tendant  on  difeafed  livers  ; the  blood  being  im- 
peded in  the  vena  portarum  from  the  decreafed 
power  of  abforption,  and  in  confequence  of  the 
increafed  fize  of  this  vifeus.  Thefe  hemorrhages 
after  venefedlion,  and  a mercurial  cathartic,  are 
moft  certainly  refirained  by  l'teel  alone,  or  joined 
with  an  opiate  ; which  increafe  the  abforption, 
and  diminilh  the  fize  of  the  liver. 

Chalybeates  may  alfo  reft  rain  thefe  hemor- 
rhages by  their  promoting  venous  abforption^ 
though  they  exert  their  principal  effect  upon  the 
liver.  Hence  alfo  opiates,  and  bitters,  and  vi- 
triolic acid,  are  advantageoutly  ufed  along  with 
them.  It  muft  be  added  that  fome  hemorrhages 
recur  by  periods  like  the  paroxyfms  of  intermit- 
3 -tent 
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tent  fevers,  and  are  thence  cured  by  the  fame 
treatment. 

3.  The  jaundice  is  frequently  taufed  by  the 
infipidity  of  the  bile,  which  does  not  Simulate 
the  gall-bladder  and  bile-dutTs  into  their  due 
action ; hence  it  ftagnates  in  the  gall-bladder, 
and  produces  a kind  of  cryftallization,  which  is 
too  large  to  pafs  into  the  inteflines,  blocks  up 
the  bile-du£t,  and  oc.cafions  a long  and  painful 
difeafe.  A paralyfis  of  the  bile-du£t  produces  a 
limilar  jaundice,  but  without  pain. 

4.  Worms  in  tlieep  called  flukes  are  owing  to 
the  dilute  ftate  of  the  bile ; hence  they  originate 
in  the  intellines,  and  thence  migrate  into  tire  bi- 
diary  dudts,  and  corroding  the  liver  produce  ul- 
cers, cough,  and  hedtic  fever,  called  the  rot.  Iir 
human  bodies  it  is  probable  the  inert  Rate  of 
the  bile  is  one  caul'c  of  the  production  of  worms ; 
'which  inlipid  Hate  of  the  bile  is  owing  to  defi- 
cient abforption  of  the  thinner  parts  of  it ; hence 
the  pale  and  bloated  complexion,  and  fwelled 
upper  lip,  of  wormy  children,  is  owing  to  the 
concomitant  deficiency  of  abforption  from  the 
cellular  membrane.  Salt  of  fteel,  or  the  ruft  of 
it,  or  filings  of  it,  with  bitters,  increafe  the  acri- 
mony of  the  bile  by  promoting  the  abforption  of 
its  aqueous  part ; and  hence  defiroy  worms,  as 
well  by  their  immediate  adion  on  the  intcltines, 
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as  on  the  worms  themfelves.  The  cure  is  facili- 
tated by  premifing  a purge  with  calomel  See 
Clafs  I.  2.  3.  9. 


5.  The  chlorofis  is  another  difeafe  owing  to 
the  deficient  adtion  of  the  abforbents  of  the  liver, 
and  perhaps  in  fome  degree  alfo  to  that  of  the 
fecretory  veffels,  or  glands,  which  compofe  that 
vifeus.  Of  this  the  want  of  the  catamenia,  which 
is  generally  fuppofed  to  be  a caufe,  is  only  a 
fymptom  or  confequence.  In  this  complaint  the 
bile  is  deficient  perhaps  in  quantity,  but  certainly 
• in  acrimony,  the  thinner  parts  not  being  abfQrbed 
from  it.  Now  as  the  bile  is  probably  of  great 
confequence  in  the  procefs  of  making  the  blood  ; 
it  is  on  this  account  that  the  blood  is  fo  deflitute 
of  red  globules  ; which  is  evinced  by  the  great 
palenefs  of  thefe  patients.  As  this  ferous  blood 
mull  exert  lefs  ftimulus  on  the  heart,  and  arte- 
ries, the  pulfe  in  confequence  becomes  quick  as 
well  as  weak,  as  explained  in  Secft.  XII.  1.  A. 

The  quicknefs  of  the  pulfe  is  frequently  fo 
great  and  permanent,  that  when  attended  by  an 
accidental  cough,  the  difeafe  may  be  miftaken 
for  hectic  fever  ; but  is  cured  by  chalybeates,  and 
bitters  exhibited  twice  a day  ; with  half  a grain 
of  opium,  and  a grain  of  aloe  every  nigfht ; and 
the  expected  catamenia  appears  in  confequence 
of  a reftoration  of  the  due  quantity  of  red  blood. 
This  and  the  two  former  articles  approach  to 
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the  difeafe  termed  paralyfis  of  the  liver.  SedL 
XXX.  4. 

6.  It  feems  paradoxical,  that  the  fame  treat- 
ment with  chalybeates,  bitters,  and  opiates, 
which  produces  menftruation  in  chlorotic  pati- 
ents, fhould  reprefs  the  too  great  or  permanent 
menftruation,  which  occurs  in  weak  conftitutions 
at  the  time  of  life  when  it  fhould  ceafe.  This 
complaint  is  a hemorrhage  owing  to  the  de- 
bility of  the  abforbent  power  of  the  veins,  and 
belongs  to  the  paragraph  on  venous  abforption 
above  defcribed,  and  is  thence  curable  by  chaly- 
beates, alum,  bitters,  and  particularly  by  the  ex- 
hibition of  a grain  of  opium  every  night  with 
live  grains  of  rhubarb. 

As  fteel  is  foluble  in  the  gaftric  acid,  perhaps 
the  beft  way  of  giving  it  may  be  in  fine  filings,  .or  in 
a fteel- powder  prepared  in  the  following  man- 
ner : diftolve  green  vitriol  in  water,  add  a few 
bits  of  iron  to  the  folution,  to  precipitate  any 
copper  which  may  be  accidentally  in  it ; pre- 
cipitate this  folution  by  fait  of  tartar,  kali  pre- 
paratum.  Add  to  the  precipitate  two  or  three 
times  its  quantity  of  charcoal  pow  der,  mix  and 
put  them  into  a crucible  covered  with  a tile,  and 
give  them  a red  heat  for  an  hour.  An  impal- 
pable powder  of  iron  will  be  produced,  which 
ought  all  of  it  to  obey  the  magnet. 

7.  Metallic  (alts  fupply  us  with  very  powerful 
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remedies  for  promoting  abforption  in  dropfical 
cafes ; which  frequently  are  cauled  . by  enlarge- 
ment oi  the  liver.  Firft,  as  they  may  be  given 
in  Inch  quantities  as  to  prove  ftrongly  cathartic, 
of  which  more  will  be  laid  in  the  article  on  in- 
vertentia;  and  then,  when  their  purgative  quality 
ceafes,  like  the  effedl  of  rhubarb,  their  abforbent 
quality  continues  to  acf.  The  falts  of  mercury, 
filver,  copper,  iron,  zinc,  antimony,  have  all  been 
ufed  in  tlie  dropfv ; either  lingly  for  the  former 
purpofe,  or  united  with  bitters  for  the  latter,  and 
occalionally  with  moderate  but  repeated  opiates. 

8.  From  a quarter  of  a grain  to  half  a grain  of 
blue  vitriol  given  every  four  or  lix  hours,  is  faid 
to  be  very  efficacious  in  obffinate  intermittents ; 
which  alfo  frequently  arife  from  an  enlarged  vil- 
cus,  as  the  liver  or  lpleen,  and  are  thence  owing 
to  the  deficient  abforption  of  the  lymphatics  of 
that  vifeus.  A quarter  of  a grain  of  white 
arfenic,  as  I was  informed  by  a lurgeon  of  the 
army,  cures  a quartan  ague  with  great  certainty, 
if  it  be  given  an  hour  before  the  expedted  fit. 
This  dole  he  faid  was  for  a robufl  man,  perhaps 
one  eighth  of  a grain  might  be  given  and  re- 
peated with  greater  fafety  and  equal  efficacy. 

Dr.  Fowler  lias  given  many  fuccefsful  cafes  in 
his  treatife  on  this  fubjedt.  He  prepares  it  by 
boiling  fixty-four  grains  of  white  arfenic  in  a 
Florence  flalk  along  with  as  much  pure  vege- 
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table  fixed  alcali  in  a pint  of  difliiled  water  till 
they  are  difl'olved,  and  then  adding  as  much  dif- 
tilled  water  as  will  make  the  whole  exatfily  fix- 
teen  ounces.  Hence  there  are  four  grains  of 
arlenic  in  every  ounce  of  the  folution.  This 
fihould  be  put  into  a phial  of  fuch  a fize  of  the 
edge  of  its  aperture,  that  fixty  drops  may  weigh 
one  dram,  which  will  contain  half  a grain  of 
arfenie.  To  children  from  two  years  old  to  four 
he  gives  from  two  to  five  drops  three  or  four 
times  a day.  From  five  years  old  to  feven,  he 
directs  feven  or  eight  drops.  From  eight  years 
old  to  twelve,  he  directs  from  feven  to  ten  drops. 
From  thirteen  years  old  to  eighteen  he  directs 
from  ten  to  twelve  drops.  From  eighteen  up- 
wards, twelve  drops.  In  fo  powerful  a medicine 
it  is  always  prudent  to  begin  with  fmaUer  doles, 
and  gradually  to  increafe  them. 

A fat u rated  folution  of  arfenie  in  water  is  pre- 
ferable I think  to  the  above  operofe  preparation 
of  it ; as  no  error  can  happen  in  weighing  the 
ingredients,  and  it  more  certainly  therefore  pof- 
fefles  an  uniform  ftrength.  Put  much  more  white 
arlenic  reduced  to  powder  into  a given  quantity 
of  difiiiled  water,  tiian  can  be  difl’olved  in  it. 
Boil  it  for  half  an  hour  in  a Florence  flafk,  or  in 
a tin  fauce-pan  ; let  it  hand  to  fubfide,  and  filter 
it  through  paper.  My  friend  Mr.  Greene,  a 
furgeon  at  Breewood  in  StafFordfliire,  aflured  me, 
that  he  had  cured  in  one  feafon  agues  without 
nymber  with  fhis  faturated  folution;  that  he 
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found  ten  drops  from  a two-ounce  phial  given 
thrice  a day  was  a full  dofe  for  a grown  perfon, 
but  that  he  generally  began  with  five. 


9.  The  manner,  in  which  arfenic  ads  in  curing 
intermittent  fevers  cannot  be  by  its  general  fa- 
mulus, becaufe  no  intoxication  or  heat  follows 
the  ufe  of  it ; nor  by  its  peculiar  ftimulus  on 
any  part  of  the  fecreting  fyftem,  fince  it  is 
not  in  fmall  doles  fucceeded  by  any  increafed 

• 1 

evacuation,  or  heat,  and  muft  therefore  exert  its 
power,  like  other  articles  of  the  forbentia,  on  the 
abforbent  fyftem.  In  what  manner  it  deftroys 
life  fo  fuddenly  is  difficult  to  underhand,  as  it 
does  not  intoxicate  like  many  vegetable  poifons, 
nor  produce  fevers  like  contagious  matter.  When 
applied  externally  it  teems  chemically  to  deftroy 
the  part  like  other  cauflics.  Does  it  chemically 
deftroy  the  ftomach,  and  life  in  confequencc  ? or 
does  it  deftroy  the  adion  of  the  ftomach  by  its 
great  ftimulus,  and  life  in  confequence  of  the 
lympathy  between  the  ftomach  and  the  heart  ? 
This  laft  appears  to  be  the  moft  probable  mode 
of  its  operation. 

The  fuccefs  of  arfenic  in  the  cure  of  intermit- 
tent fevers  I fufped  to  depend  on  its  ftimulating 
the  ftomach  into  ftronger  adion,  and  thus,  by  the 
aft'oeiation  of  this  vifeus  with  the  heart  and  arte- 


ries, preventing  the  torpor  of  any  part  of  the 
fanguiferous  fyftem.  I was  led  to  this  conclufton 
from  the  following  conliderations. 
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Fil'd.  The  effedis  of  arfenic  given  a long  time 
internally  in  fm^li  doles,  or  when  ufed  in  laigei 
quantities  externally,  feem  to  be  fimilar  to  thole 
of  other  2-reat  ftimuli,  as  of  wine  or  alcohol. 
Thefe  are.  a bloated  countenance,  1 welled  legs, 

* hepatic  tumours,  and  droply,  and  fometimes 
eruptions  on  the  fkin.  The  former  ot  thefe  I 
have  feen,  where  arfenic  has  been  ufed  externally 
for  curing  the  itch ; and  the  latter  appears  011 
evidence  in  the  famous  trial  of  Mifs  Biandy  at 
Chelmsford,  about  forty  years  ago.  . 

Secondly.  I faw  an  ague  cured  by  arfenic  in  a 
child,  who  had  in  vain  previoufly  taken  a very 
large  quantity  of  bark  with  great  regularity. 
And  another  cafe  of  a young  officer,  who  had 
lived  intemperate]}7,  and  laboured  under  an  in- 
termittent fever,  and  had  taken  the  bark  repeat- 
edly in  conliderable  quantities,  with. a grain  of 
opium  at  night,  and  though  the  paroxyfms  had 
been  thrice  thus  for  a -time  prevented,  they  re- 
curred in  about  a week.  On  taking  live  drops 
of  a faturated  folution  of  arfenic  thrice  a day  the 
paroxyfms  ceafed,  and  returned  no  more,  and 
at  the  fame  time  his  appetite  became  much  im- 
proved. 

Thirdly.  A gentleman  about  lixty-five  years  of 
age  had  for  about  ten  years  been  fubjedt  to  an 
intermittent  pulfe,  and  to  frequent  palpitations. of 
his  heart.  Lately  the  palpitations  feemed  to 
obferve  irregular  periods,  but  the  intermiffion  of 
every  third  or  fourth  N pul fation  was  almoft  per- 
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petual.  On  giving  him  four  drops  of  a faturated 
folution  of  arfenic  from  a two- ounce  phial  almoff 
every  four  hours  for  one  clay,  not  only  the  palpi- 
tation did  not  return,  but  the  intermiffion  ceafed 
entirely,  and  did  not  return  fo  long  as  he  took 
the  medicine,  which  was  three  or  four  days. 

Now  as  when  the  ftomach  has  its  adtion  much 
weakened  by  an  over-dole  of  digitalis,  the  pulfe 
is  liable  to  intermit,  this  evinces  a diredt  fym- 
pathy  between  thefe  parts  of  the  fyflem  ; and  as 
I have  repeatedly  obferved,  that  when  the  pulfe 
begins  to  intermit  in  elderly  people,  that  an 
eructation  from  the  ftomach,  voluntarily  pro- 
duced, will  prevent  the  threatened  flop  of  the 
heart  ; I am  induced  to  think,  that  the  torpid 
date  of  the  ftomach,  at  the  inffant  of  the  pro- 
duction of  air  occafioncd  by  its  weak  adlion, 
caufed  the  intermiffion  of  the  pulfe.  And  that 
arfenic  in  this  cafe,  as  well  as  in  the  cafes  of 
agues  above  mentioned,  produced  its  effedts  by 
ftimulating  the  ftomach  into  more  powerful  ac- 
tion ; and  that  the  equality  of  the  motions  of  the 
heart  was  thus  reftored  by  increafmg  the  excite- 
ment of  the  fenforial  power  of  affociation.  See 
Sedt.  XXV.  17.  Clafs  IV.  2.  1.  18. 

Arfenic  has  lately  been  recommended  in  the 
hooping  cough,  tuftis  convulfiva,  by  Mr.  Sim- 
mons, l'urgeon  of  Manchefter,  which  he  aflerts 
to  be  attended  with  the  molt  falutary  effedts, 
moderating  the  dileafe  in  a few  days,  and  curing 
it  generally  in  a fortnight.  He  has  given  it  to 
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children  of  a year  old  with  fafety,  in  the  dofes 
recommended  by  Dr.  Fowler,  whole  folution  he 
ufed,  but  feems  to  have  ufed  vended! ion  and 
emetics  occafionally,  and  recommends,  alter  the 
folution  has  been  omitted  for  a week,  to  repeat  it, 
to  prevent  a relapfe.  Annals  of  Medicine,  1797* 

10.  Where  arfenic  has  been  given  as  poilon, 
it  may  be  difcovered  in  the  contents  of  the 
ftomach  by  the  finell  like  garlic,  when  a few 
grains  of  it  are  thrown  on  a red-hot  iron.  2.  If 
a few  grains  are  placed  between  two  plates  of 
copper,  and  fubjected  to  a red  heat,  the  copper 
becomes  whitened.  3.  Diffolve  arletiic  in  water 
along  with  vegetable  alcali,  add  to  this  a folution 
of  blue  vitriol  in  water,  and  the  mixture  becomes 
of  a fine  green,  which  gradually  precipitates,  as 
difcovered  by  Bergman.  4.  Where  the  quantity 
is  fufficient,  fome  wheat  may  be  iteeped  in  a folu- 
tion of  it,  which  given  to  fparrows  or  chickens 
will  deftroy  them. 

VII.  l.  Abforption  of  the  matter  from  vene- 
real ulcers.  No  ulcer  can  heal,  unlefs  the  ab- 
lorption  from  it  is  as  great  as  the  depofition  in  it. 
The  preparations  or  oxydes  of  mercury  in  the 
cure  of  the  venereal  difeafe  fecm  to  ad!  by  their 
increafmg  the  abforption  of  the  matter  in  the 
ulcers  it  occa lions;  and  that  whether  they  are 
taken  into  the  ftomach,  or  applied  on  the  fkin,  or 
on  the  furface  of  the  ulcers.  And  this  in  the 
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fame  manner  as  fugar  of  lead,  or  other  metallic 
oxydes,  promote  fo  rapidly  the  healing  of  other 
ulcers  by  their  external  application  ; and  pro- 
bably when  taken  internally,  as  ruft  of  iron 
given  to  children  affedted  with  fcrofulous  ulcers 
contributes  to  heal  them,  and  folutions  of  lead 
were  once  famous  in  phthifis. 

The  matter  depofited  in  large  abfeefles  dees 
not  occation  hedtic  fever,  till  it  has  become  oxy- 
genated by  being,  expofed  to  the  open  air,  or  to 
the  air  through  a moitt  membrane ; the  fame 
feems  to  happen  to  other  kinds  of  matter,  which 
produce  fever,  or  which  occafion  fpreading 
ulcers,  and  are  thence  termed  contagious.  See 
Clafs  II.  1.3.  II.  1.  5.  II.  1.  6.  6.  This  may  per- 
haps occur  from  thefe  matters  not  being  gene- 
rally abl'orbed,  till  they  become  oxygenated ; and 
that  it  is  the  ftimulus  of  the  acid  thus  formed  by 
their  union  with  oxygen,  which  occafions  their 
abforption  into  the  circulation,  and  the  fever, 
which  they  then  produce.  For  though  collec- 
tions of  matter,  and  milk,  and  mucus,  are  l'ome- 
times  fuddenly  abforbed  during  the  addon  of 
emetics  or  in  fea-ficknefs,  they  are  probably 
eliminated  from  the  body  without  entering  the 
circulation  ; that  is,  they  are  taken  up  by  the 
increaied  addon  of  one  lymphatic  branch,  and 
evacuated  by  the  inverted  adtion  of  tome  other 
lymphatic  branch,  and  thus  carried  offbyftool 
or  urine, 

% But 
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2.  But  as  the  matter  in  large  ablccfles  is  in 
general  not  abforbed,  till  it  becomes  by  fome 
means  expofed  to  air,  there  is  reafon  to  conclude, 
that  the  llimulus  of  this  new  combination  of  the 
matter  with  oxygen  occafions- its  ablorption  ; and 
that  hence  the  abforption  of  matter  in  ulcers  of 
all  kinds,  is  ftill  more  powerfully  effected  by  the 
external  application  or  internal  ufe  of  metallic 
oxydes ; which  are  alio  acids  confining  of  the 
metal  united  with  oxygen  ; and  -laftly,  becaufe 
venereal  ulcers,  and  thofe  of  itch,  and  tinea,  will 
not  heal  without  fome  ftimulant  application;  that 
is,  the  fecretion  of  matter  in  them  continues  to 
be  greater,  than  the  abforption  of  it;  and  the 
ulcers  at  the  lame  time  continue  to  enlarge,  by 
the  contagion  affecting  the  edges  of  them  ; that  is, 
by  the  llimulus  of  the  oxygenated  matter  llimu- 
lating  the  capillary  veffels  in  -its  vicinity  into 
actions  fimilar  to  thofe  of  the  ulcer,  which  pro- 
duces it. 

This  effedt  of  the  oxydes  of  mercury  occurs, 
whether  falivation  attends  its  ufe  or  not.  Saliva- 
tion is  much  forwarded  by  external  warmth, 
when  mercury  is  given  to  promote  this  fecretion ; 
but  as  the  cure  of  venereal  complaints  depends 
on  its  abforbent  quality,  the  a6t  of  falivation  is 
not  necefiary  or  ufeful.  A quarter  of  a grain  of 
good  corrofive  fublimate  twice  a day  will  feldom 
fail  of  curing  the  molt  confirmed  pox ; and  will 
Jis  feldom  falivate,  if  the  patient  be  kept  cool.  A 

quarter 
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quarter  of  a grain  thrice  a day  I believe  to  be 
infallible,  if  it  be  good  fublimate. 

Mercury  alone  when  fwallowed  does  not  act 
beyond  the  inteftines  ; its  adtive  preparations  are 
the  falts  formed  by  its  union  with  the  various 
acids,  as  mentioned  in  the  catalogue.  Its  union 
with  the  vegetable  acid,  when  triturated  with 
manna,  is  faid  to  compofe  Keyfer’s  Pill.  Tritu- 
rated with  gum  arabic  it  is  much  recommended 
by  Plenck  ; and  triturated  with  fugar  and  a little 
effential  oil,  as  directed  in  a former  Edinburgh 
Difpenfatory,  it  probably  forms  fome  of  the  fyrups 
fold  as  noftrums. 

1 

United  with  fulphur  it  feldom  enters  the  cir- 
culation, as  when  cinnabar,  or  sethiops  mineral, 
is  taken  inwardly.  But  united  with  fat  and 
rubbed  on  the  (kin,  it  is  readily  abforbed.  I 
know  not  whether  it  can  be  united  to  charcoal, 
nor  whether  it  has  been  given  internally  when 
united  with  animal  fat;  if  fix  grains  only  of 
fulphur  be  added  to  two  ounces  of  hog’s  fat  and 
lix  drachms  of  mercury,  they  are  faid  to  unite 
with  much  lefs  labour  of  trituration,  than  the 
hog’s  flit  and  mercury  alone. 

• i 

VIII.  1.  Abforptions  in  general  are  increafed 
by  inanition;  hence  the  ufe  of  evacuations  in  the 
cure  of  ulcers.  Dr.  Jurin  abforbed  in  one  night, 
after  a day’s  abftinence  and  exercife,  eighteen 
ounces  from  the  atmofphere  in  his  chamber ; and 

every 
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every  one  muft  have  obferved,  how  foon  his  fheets 
became  dry,  after  having  been  moiftened  by 
fweat,  if  lie  throws  off  part  of  the  bed-clothes 
to  cool  himfelf ; which  is  owing  to  the  increafed 
cutaneous  abforption  after  the  evacuation  by 
previous  fweat. 

J.  . / > 

2.  Now  as  opium  is  an  univerfal  ftimulant,  as 
explained  in  the  article  of  Incitantia,  it  muft 
Simulate  into  increafed  action  both  the  fecrctory 
fyftem,  and  the  abforbent  one ; but  after  repeated 
evacuation  by  venefedtion,  and  cathartics,  the 
abforbent  fyflem  is  already  inclined  to  adt  more 
powerfully ; as  the  blood- veffels  being  lefs  dif- 
tended,  there  is  lefs  reffftance  to  the  progrefs  of 
the  abforbed  fluids  into  them.  Hence  after  eva- 
cuations opium  promotes  ablorption,  if  given  in 
fmall  dofes,  much  more  than  it  promotes  fecre- 
tion  ; and  is  thus  eminently  of  fervice  at  the  end 
of  inflammations,  as  in  pleurify,  or  peripneu- 
mony,  in  the  dofe  of  "four  or  five  drops  of  the 
tindture,  given  before  the  accefs  of  the  evening 
paroxyfm  ; which  I have  feen  fucceed  even  when 
the  rifus  fardonicus  has  exifled.  Some  convul- 
fions  may  originate  iti  the  want  of  the  abforption 
of  fome  acrid  fecretion,  which  occalions  pain  ; 
hence  thefe  difeafes  are  fo  much  more  certainly 

relieved  by  opium  after  venefedlion  or  other  evar 
cuations. 


IX.  1.  Ab- 
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IX.  J.  Abforption  is  increafed  by  the  calces  or 
folutions  of  mercury,  lead,  zinc,  copper,  iron, 
externally  applied ; and  by  arfenic,  and  by  ful- 
phur,  and  by  the  application  of  bitter  vegetables 
in  fine  powder.  Thus  an  ointment  conli fling  of 
mercury  and  hog’s  fat  rubbed  on  the  fkin  cures 
venereal  ulcers ; and  many  kinds  of  herpetic 
eruptions  are  removed  by  an  ointment  con- 
fining of  fixty  grains  of  white  precipitate  of 
mercury  and  an  ounce  of  hog’s  fat. 

2.  The  tumours  about  the  necks  of  young 
people  are  often  produced  by  the  abforption  of  a 
faline  or  acrid  material,  which  has  been  de- 
pofited  from  eruptions  behind  the  ears,  owing  to 
deficient  abforption  in  the  fur  face  of  the  ulcer, 
but  which  on  running  down  on  the  fkin  below 
becomes  abforbed,  and  fwells  the  lymphatic 
glands  of  the  neck ; as  the  variolous  matter, 
when  inferted  into  the  arm,  fwells  the  gland  of  the 
axilla.  Sometimes  the  perfpirative  matter  pro- 
duced behind  the  ears  becomes  putrid  from  the 
want  of  daily  wafhing  them,  and  may  alfo  caufe 
by  its  abforption  the  tumours  of  the  lymphatics 
of  the  neck.  In  the  former  cafe  the  application 
of  a cerate  of  lapis  calaminaris,  or  ot  ceruffa 
in  dry  powder,  or  of  rags  dipped  in  a lolu- 
tion  of  fugar  of  lead,  mcrcaies  the  abforption 

in  the  ulcers,  and  prevents  the  effufion  of  the 

faline 
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lalinc  part  of  the  fecreted  material.  The  latter  is 
to  be  prevented  by  cleanlinefs. 

After  the  eruptions  or  ulcers  are  healed  a folu- 
tion  of  corrotive  fublimate  of  one  grain  to  an 
ounce  of  water  applied  for  fome  weeks  behind 
the  ear,  and  amongfl  the  roots  of  the  hair  on  one 
tide  of  the  head,  where  the  mouths  of  the  lym- 
phatics of  the  neck  open  themfelves,  frequently 
removes  thefe  tumours. 

3.  Linen  rags  moiftened  with  a folution  of 
half  an  ounce  of  fugar  of  lead  to  a pint  of  water 
applied  on  the  eryfipelas  on  anafarcous  legs, 
which  have  a tendency  to  mortification,  is  more 
efficacious  than  other  applications.  White  vitriol 
fix  grains  diflolved  in  one  ounce  of  rofe- water 
removes  inflammations  of  the  eyes  after  evacua- 
tion more  certainly  than  folutions  of  lead.  Blue 
vitriol  two  or  three  grains  diflolved  in  an  ounce 
of  water  cures  ulcers  in  the  mouth,  and  other 
mucous  membranes,  and  a folution  of  arfenic 
externally  applied  cures  the  itch,  but  requires 
great  caution  in  the  -ufe  of  it..  See  Clafs  IT. 
J.  5.  6. 

A feeble  old  man  with  fwelled  legs  had  an 
eryfipelas  on  both  of  them  to  one  of  thefe  leo-s 
a fine  powder  of  Peruvian  bark  was  applied  dry, 
and  renewed  twice  a day ; on  the  other  linen 
rags  moiftened  with  a lolution  of  faccharum 
faturni  weie  applied,  and  renewed  twice  a clay ; 

and 
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and  it  was  obferved,  that  the  latter  healed  much 
fooner  than  the  former. 

As  the  external  application  of  calx  of  lead 
ftimulates  inflamed  parts  very  violently,  if  it  be 

applied  too  early,  before  the  vefTels  are  emptied 

« 

by  evacuations,  or  by  the  continuance  of  the 
dileafe,  it  is  liable  to  increafe  the  inflammation, 
or  to  induce  mortification,  as  in  ophthalmy;  and  in 
a cafe,  which  was  related  to  me  of  a perfon  who 
much  pricked  his  legs  amongfl  gorfe,  which,  on 
the  application  of  Goulard’s  folution  of  lead,  mor- 
tified with  extenfive  floughs.  But  where  the  fyf- 
tem  is  previoufly  emptied,  there  is  lefs  refiftance 
to  the  progrefs  of  abforbed  fluids ; and  the  fli- 
mulus  of  lead  then  increafes  the  action  of  the 
abforbent  fyftem  more  than  of  the  fecerning  fyf- 
tem,  and  the  inflamed  part  prefently  difappears. 

4.  Bitter  vegetables,  as  the  Peruvian  bark, 
quilted  between  two  fhirts,  or  ftrewed  in  their 
beds,  will  cure  the  ague  in  children  fometimes. 
Iron  in  folution,  and  fome  bitter  extra#,  as  in 
the  form  of  ink,  will  cure  one  kind  of  herpes 
called  the  ringworm.  And  I have  feen  feven 
parts  of  bark  in  fine  powder  mixed  with  one 
part  of  cerufe,  or  white  lead,  in  fine  powder, 
applied  dry  to  fcrofulous  ulcers,  and  renewed 
daily,  with  great  advantage. 

5.  To  thefe  fhould  be  added  ele&ric  fparks 

and 
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and  fhocks,  which  promote  the  abforption  of  the 
veflels  in  inflamed  eyes  of  fcrofulous  children ; 
and  difperfe,  or  bring  to  fuppuration,  fcrofu- 
lous tumours  about  the  neck.  For  this  laft  pur- 
pofe  fmart  fhocks  fhould  be  paflfed  through  the 
tumours  only,  by  encloflng  them  between  two 
brafs  knobs  communicating  with  the  external 
and  internal  coating  of  a charged  phial.  See 
Art.  II.  2.  2.  2. 

\ 

X.  1.  Bandages  increafe  abforption,  if  they  are 
made  to  fit  nicely  on  the  part ; for  which  pur- 
pofe  it  is  neceflary  to  fpread  fome  moderately 
adhefive  plafter  on  the  bandage,  and  to  cut  it  into 
tails,  or  into  fhreds  two  inches  wide ; the  ends 
are  to  be  wrapped*  over  each  other ; and  it  muft 
be  applied  when  the  part  is  leafl  tumid,  as  in  the 
morning  before  the  patient  rifes,  if  on  the  lowcr 
extremities.  dhe  emplaftrum  de  minio  made  to 
cover  the  whole  of  a fwelled  leg  in  this  manner, 
whether  the  fwelling  is  hard,  which  is  ulually 
termed  fcorbutic ; or  more  eafily  compreffible, 
as  in  anafarca,  reduces  the  limb  in  two  or  three 
days  to  its  natural  fize ; for  this  purpofe  I have 
fometimes  ufed  carpenter’s  glue,  mixed  with  one 
twentieth  part  of  honey  to  prevent  its  becoming 
too  hard,  inflead  of  a refinous  plafter;  but  the 
minium  plafter  of  the  fhops  is  in  general  to  be 
preferred.  Nothing  fo  much  facilitates  the  cure 
of  ulcers  in  the  legs,  as  covering  the  whole  limb 
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\ 

from  the  toes  to  the  knee  with  fuch  a platter  ban- 
dage ; which  increafes  the  power  of  abforption 
in  the  furface  of  the  lore. 

2.  The  lymph  is  carried  along  the  abforbent 
veffels,  which  are  replete  with  valves,  by  the 
intermitted  preffure  of  the  arteries  in  their  neigh- 
bourhood. Now  if  the  external  tkin  of  the  limb 

\ 

be  lax,  it  rifes,  and  gives  way  to  the  preffure  of 
the  arteries  at  every  pulfation;  and  thence  the 
lymphatic  velfels  are  lubjedt  to  the  preffure  of 
but  half  the  arterial  force.  But  when  the  exter- 
nal flrin  is  tightened  by  the  furrounding  bandage, 
and  thence  is  not  elevated  by  the  arterial  diaftole, 
the  whole  of  this  power  is  exerted  in  compreff- 
ing  the  lymphatic  veffels,  and  carrying  on  the 
lymph  already  abforbed ; and  thence  the  ab- 
forbent power  is  fo  amazingly  increaled  by  ban- 
dage nicely  applied.  Pains  are  fometimes  left  in 
the  flefhy  parts  of  the  thighs  or  arms,  after  the 
inflammation  is  gone,  in  the  acute  rheumatifm, 
or  after  the  patient  is  too  weak  for  further  eva- 
cuation ; in  this  cafe  after  internal  abforbent  me- 
dicines, as  the  bark,  and  opiates,  have  been  ufed 
in  vain,  I have  fuceefsfully  applied  a plafter-ban- 
dage,  as  above  defcribed,  fo  as  to  comprefs  the 
pained  part. 

Since  the  above  was  written,  Mr.  Baynton,  an 
ingenious  furgeon  of  BrKtol,  has  publilhed  “ A 
Method  of  Treating  Ulcers  of  the  Legs,”  fold  by 

Robinfon, 
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Robinfon,  London.  In  which  he  endeavours  to 
bring  the  lips  of  thole  ulcers  nearer  together  by 
means  of  flips  of  adhefive  plafter,  as  above  de- 
lcribed  ; which  feems  to  have  been  attended  with 
great  fuccefs,  without  confinement  of  the  patient. 
See  Sea.  XXXIII.  3.  2. 

But  when  flips  of  adhefive  plafter  are  put  over 
a wound  fo  as  to  bring  the  edges  of  it  together 
nearly,  or  quite,  into  contaa  with  each  other, 
the  part  is  at  the  fame  time  covered,  as  the  flips 
of  adhefive  plafter  are  applied,  from  the  eye  of 
the  lurgeon.  I have  therefore  adviled  two  tin 
plates  a little  longer  than  the  wound,  and  about 
half  an  inch  broad,  to  be  fattened  to  the  ends  of 
the  pieces  of  adhefive  plafter,  and  applied  one 
on  each  lip  of  the  wound  or  ulcer ; and  then  by  a 
narrow  flip  of  adhefive  plafter  applied  at  each  end 
of  thefe  tins,  they  may  be  drawn  together,  and 
the  whole  lips  of  the  wound  may  be  feen  at  the 
fame  time  by  the  furgeon  ; and  then  a comprefs 
of  thin  lead,  or  of  linen,  may  be  applied  by 
other  ftrips  of  plafter  fo  as  to  heal  recent  wounds, 
and  even  ulcers,  without  fcarcely  any  unevennefs 
or  width  of  the  fear. 

/ -•  • 

XI.  1.  We  fhall  conclude  by  obferving,  that 
the  forbentia  ftrengthen  the  whole  habit  by  pre- 
venting the  efcape  of  the  fluid  part  of  the  fecre- 
tions  out  of  the  body,  before  it  has  given  up  as 
much  nourifhment,  as  it  is  capable  ; as  the  liquid 
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part  of  the  fecretion  of  urine,  fweat,  faliva,  and  of 
all  other  fecretions,  which  are  poured  into  re- 
ceptacles. Hence  they  have  been  faid  to  brace 
the  body,  and  been  called  tonics,  which  are  me- 
chanical terjns  not  applicable  to  the  living  bodies 
of  animals  ; as  explained  in  Se&.  XXXII.  3.  2. 

« / ..t 

2.  A continued  ufe  of  bitter  medicines  for  years 
together,  as  of  Portland’s  powder,  or  of  the  bark, 
is  fuppofed  to  induce  apoplexy,  or  other  fatal 
difeafes.  Two  cafes  of  this  kind  have  fallen 
under  my  obfervation ; the  patients  were  both 
rather  intemperate  in  refpeft  to  the  ufe  of  fer- 
mented liquors,  and  one  of  them  had  been  pre- 
vioufly  lubjedt  to  the  gout.  As  I believe  the 
.gout  generally  originates  from  a torpor  of  the 
liver,  which,  inftead  of  being  fucceeded  by  an 
inflammation  of  it,  is  fucceeded  by  an  inflamma- 
tion of  fome  of  the  joints  ; or  by  a pimpled  face, 
which  is  another  mode,  by  which  the  difeafe  of 
the  liver  is  terminated  : I conceive,  that  the  daily 
ufe  of  bitter  medicines  had  in  thefe  patients  pre- 
vented the  removal  of  a gouty  inflammation  from 
the  liver  to  the  membranes  of  the  joints  of  the 
extremities,  or  to  the  fkin  of  the  face,  by  pre- 
venting the  ‘neceflary  torpor  of  thefe  parts  pre- 
vious to  the  inflammation  of  them  ; in  the  fame 
manner  as  cold  fits  of  fever  are  prevented  by 
the  fame  medicines;  and,  as  I believe,  the  re- 
turns 
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turns  of  the  gout  have  fome  times  for  two  or 
three  years  been  prevented  by  them. 

One  of  thefe  patients  died  of  the  apoplexy  in  a 
few  hours;  and  the  other  of  an  inflammation  of 
the  liver,  which  I believe  was  called  the  gout, 
and  in  confequence  was  not  treated  by  venefec- 
tion,  and  other  evacuations.  Hence  it  ap- 
pears, that  the  daily  ufe  of  hop  in  our  malt  li- 
quor mult  add  to  the  noxious  quality  of  the  fpi- 
rit  in  it,  when  taken  to  excels,  and  contribute  to 
the  production  of  apoplexy,  or  inflammation  of 
the  liver. 

III.  Catalgue  of  the  Sorbentia. 

I.  Sorbentia  affeCting  the  Ikin. 

3.  Acid  of  vitriol,  of  fea-falt,  lemons, 
floes,  piunus  fpinofa,  crabs,  pyrus, 
quince,  pyrus  cydonia,  opium. 

2.  Externally  calx  of  zinc,  of  lead,  or  of 
mercury. 

II.  Sorbentia  affecting  the  mucous  mem- 

branes. 

1.  Juice  of  floes,  crabs,  Peruvian  bark, 
cinchona,  opium. 

2.  Externally  blue  vitriol. 

III.  Sorbentia  affeCting  the  cellular  membrane. 

1.  Peruvian  bark,  wormwoods,  artemifia 
L 1 2 maritima, 
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11131  ltima,  ai  tcmifia  abfynthium,  worrn-* 
lccd,  aitemilia  fantonicum,  chamo- 
mile, anthemis  nobilis,  tanfey,  tanace- 
tum,  bogbean,  menyantbes  trifoliata, 
centaury,  gentiana  centaurium,  gen- 
tian,  gentiana  lutea,  artichoke-leaves, 
cynara  fcolymus,  hop,  humulus  lupu- 
lus,  falix  caprea,  geum  urbanum,  da- 
tifca  cannabina. 

1.  Orange-peel,  cinnamon,  nutmeg,  mace. 

3.  Vomits,  fquill,  digitalis,  tobacco. 

A.  Bath  of  warm  air,  of  fleam. 

IV.  Sorbentia  affedting  the  veins. 

1.  Water-crefs,  fifymbrium  naflurtium 

aquaticum,  milliard,  linapis,  fcurvy- 
grafs,  cochlearia  hortenlis,horfe-radilh, 
cochlearia  armoracia,  cuckoo-flower, 
card  amine,  dog’s-grafs,  dandelion,  le- 
ontodon,  taraxacon,  cellery,  apium, 
cabbage,  braffica. 

2.  Chalybeates,  bitters,  and  opium,  after 
fufficient  evacuation. 

1.  Externally  vinegar,  fridlion,  eledtri- 
city. 

V.  Sorbentia  affecting  the  inteftines. 

1.  Rhubarb,  rheum  palmatum,  oak-galls, 
gallfE  quercinae,  tormentilla  eredta, 
cinquefoil,  potentilla,  red-rofes,  uva 
urfi,  fimarouba. 


2,  Logwood, 
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2.  Logwood,  haematoxylum  Campechia- 

nom,-  -l'uccus  aeaciae,  dragon’s  blood, 
terra  japonica,  mirnofa  catechu. 

3.  Alum,  earth  of : alum,  Armenian  bole, 

. , chalk,  creta,  crab’s  claws,  chelae  can- 

crprum,  white  clay,  cimolia,  calcined 
hartfhorn,  cornu  cervi  calcinatum, 
bone-afhes. 

VI.  Sorbentia  affecting  the  liver,  ftomach,  and 

other  vifcera.  Ruft  of  iron,  filings  of 
iron,  fait  of  fieel,  fal  martis,  blue  vi- 
triol, white  vitriol,  calomel,  emetic 
tartar,  fugar  of  lead,  white  arfenic. 

VII.  Sorbentia  affecting  venereal  ulcers.  Mer- 

cury diffolved  or  corroded  by  the  fol- 
lowing acids : 

1.  Diffolved  in  vitriolic  acid,  called  tur- 

peth  mineral,  or  hydrargyrus  vitriola- 
tus. 

2.  Diffolved  in  nitrous  acid,  called  hydrar- 

gyrus nitratus  ruber. 

3.  Diffolved  in  muriatic  acid,  mercurips 

coirofivus  fubhmatus,  or  hydrargyrus 
muriatus. 

4.  Corroded  by  muriatic  acid.  Calomel. 

5.  Precipitated  from  muriatic  acid,  mercu- 

rius  precipitatus  albus,  calx  hydrargyri 
alba. 

6.  Corroded  by  carbonic  acid  ? The 

black  powder  on  crude  mercury. 

L 1 3 7.  Cal- 
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7.  Calcined,  or  united  with  oxygen. 

8.  United  with  animal  fat,  mercurial  oint- 

ment. 

Q.  United  with  fulphur.  Cinnabar. 

10.  Partially  united  with  fulphur.  ^Ethiops 

mineral. 

11.  Divided  by  calcareous  earth.  Hydrar- 

gyrus  cum  cretd. 

12.  Divided  by  vegetable  mucilage,  by  fu- 

gar,  by  balfams. 

VIII.  Sorbentia  afFeCting  the  whole  fyflem.  Eva- 
cuations by  venefeCtion  and  catharfis, 
and  then  the  exhibition  of  opium. 

IX.  Sorbentia  externally  applied. 

1.  Solutions  of  mercury,  lead,  zinc,  cop- 

per, iron,  arfenic;  or  metallic  calces 
applied  in  dry  powder,  as  cerufla,  lapis 
calaminaris. 

2.  Bitter  vegetables  in  decoctions  and  in 

dry  powders,  applied  externally,  as  Pe- 
ruvian bark,  oak  bark,  leaves  of  worm- 
wood, of  tanfey,  chamomile  flowers  or 
leaves. 

3.  Eledtric  fparks,  or  fhocks. 

X.  Bandage  fpread  with  emplaftrum  e minio, 

or  with  carpenter’s  glue  mixed  with 
one  twentieth  part  of  honey. 

XI.  Portland’s  powder  its  continued  ufe  perni- 

cious, and  of  hops  in  beer. 
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Art.  V. 

INVERTENTIA. 

% 

I.  Those  things,  which  invert  the  natural 
order  of  the  fucceffive  irritative  motions,  are 
termed  invertentia. 

1.  Emetics  invert  the  motions  of  the  ItonjachjL 
duodenum,  and  cefophagus. 

2.  Violent  cathartics  invert  the  motions  of  the 

ladteals,  and  inteftinal  lymphatics. 

0 * 

3.  Violent  errhines  invert  the  nafal  lymphatics, 
and  thofe  of  the  frontal  and  maxillary  finufes. 
And  medicines  producing  naufea,  invert  the  mo- 
tions of  the  lymphatics  about  the  fauces. 

4.  Medicines  producing  much  pale  urine,  as 
a certain  quantity  of  alcohol,  invert  the  motions 
of  the  urinary  abforbents  ; if  the  dofe  of  alcohol 
is  greater,  it  inverts  the  ftomach,  producing  the 
drunken  licknefs. 

5.  Medicines  producing  cold  fweats,  palpita- 
tion of  the  heart,  globus  hyftericus ; as  violent 
evacuations,  fome  poifons,  fear,  anxiety,  a£t  by 
inverting  the  natural  order  of  the  vafcular  mo-} 
tions. 

L 1 4 II.  Ob- 
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II.  Observations  on  the  Invertentia. 


I.  1.  The  action  of  vomiting  fcems  originally 
to  have  been  occafioned  by  difagreeable  fenfaticm 
from  the  diftention  or  acrimony  of  the  aliment ; 
in  the  fame  manner  as  when  any  difgufiful  mate- 
rial is  taken  into  the  mouth,  as  a bitter  drug, 
and  is  lejecdcd  by  the  retrograde  motions  of  the 
tongue  and  lips;  as  explained  in  ClafsIV.  1.  1.  2. 
and  mentioned  in  Sect.  XXXV.  1.3.  Or  the 
difagreeable  fenfation  may  thus  excite  the  power 
of  volition,  which  may  alfo  contribute  to  the  re- 
tiograde  adtions  ol  the  itomach  and  oelophagus, 
as  when  cows  bring  up  the  contents  of  their 


hrft  itomach  to  remalticate  it.  To  either  of 
thefe  is  to  be  attributed  the  a£lion  of  mild  eme- 
tics, which  foon  ceafe  to  operate,  and  leave  the 
Itomach  ttronger,  or  more  irritable,  after  their 
operation;  owing  to  the  accumulation  of  the 
fenforial  power  of  irritation  during  its  torpid  or 
inverted  adfion.  Such  appears  to  be  the  opera- 
tion of  ipecacuanha,  or  of  antimonium  tartariza- 
tum,  in  fmall  dofes. 


2.  But  there  is  reafon  to  believe,  that  the 
Wronger  emetics,  as  digitalis,  firit  Simulate  the 
abforbent  veflels  of  the  Itomach  into  greater  ac- 
tion ; and  that  the  inverted  motions  of  thefe  ab- 

forbents 
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forbents  next  occur,  pouring  the  lymph,  lately 
taken  up,  or  obtained  from  other  lymphatic 
branches,  into  the  ftomach : the  quantity  of 
which  in  fome  difeafes,  as  in  the  cholera  morbus, 
is  inconceivable.  This  inverted  motion,  firft  of 
the  abforbents  of  the  ftomach,  and  afterwards  of 
the  ftomach  itfelf,  feems  to  originate  from  the 
exhauftion  or  debility,  which  fuceeeds  the  unna- 
tural degree  of  adtion,  into  which  they  had  been 
previoufly  ftimulated.  An  unufual  defedt,  of  fti- 
mulus,  as  of  food  without  fpice  or  wine  in  the 
ftomachs  of  thofe,  who  have  been  much  accuf- 
tomed  to  fpice  or  wine,  will  induce  ficknefs  or 
vomiting  ; in  this  cafe  the  defective  energy  of  the 
ftomach  is  owing  to  defedt  of  accuftomed  ftimu- 
lus ; while  the  adtion  of  vomiting  from  digitalis 
is  owing  to  a deficiency  of  fenforial  power,  which 
is  previoufly  exhaufted  by  the  excefs  of  its  fti- 
mulus.  See  Sedtf  XXXV.  1.3.  and  Clafs  IV. 
1.  1.  2. 

For  firft,  no  increafe  of  heat  arifes  from  this 
adtion  of  vomiting  ; which  always  occurs,  when 
the  fecerning  fyftem  is  ftimulated  into  adtion. 
Secondly,  the  motions  of  the  abforbent  vefiels 
are  as  liable  to  inverfion  as  the  ftomach  itfelf; 
which  laft,  with  the  cefophagus,  may  be  eonft- 
dered  as  the  abforbent  mouth  and  belly  of  that 
great  gland,  the  inteftinal  canal.  Thirdly,  the 
clafs  of  forbentia,  as  bitters  and  metallic  falts, 
given  in  laige  dofes,  become  invertentia,  and  vo- 
3 mit. 
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mit,  or  purge.  And  laftly,  the  ficknefs  and  vo- 
miting induced  by  large  potations  of  wine,  or 
opium,  does  not  occur  till  next  day  in  fome  peo- 
ple, in  none  till  fome  time  after  their  ingurgi- 
tation. And  tincture  of  digitalis  in  the  dofe  of 
30  or  do  drops,  though  applied  in  folution,  is  a 
conliderable  time  before  it  produces  its  effe6t ; 
though  vomiting  is  inftantaneoufly  induced  by  a 
naufeous  idea,  or  a naufeous  tafle  in  the  mouth. 
At  the  lame  time  there  feem  to  be  fome  materials, 
which  can  immediately  Simulate  the  ftomach 
into  fuch  powerful  action,  as  to  be  immediately 
fucceeded  by  paralylis  of  it,  and  confequent  con- 
tinued fever,  or  immediate  death  ; and  this  with- 
out exciting  fenfation,  that  is,  without  our  per- 
ceiving it,  Of  thefe  are  the  contagious  matter  of 
fome  fevers  fwallowed  with  the  faliva,  and  pro- 
bably a few  grains  of  arfenic  taken  in  folution. 
See  Suppl.  I.  8.  8.  Art.  IV.  2.  6.  9- 


3.  Some  branches  of  the  lymphatic  fyllem  be- 
come inverted  by  their  fympathy  with  other 
branches,  which  are  only  ftimulated  into  too 
violent  abforption.  Thus,  when  the  ftomach  and 
duodenum  are  much  ftimulated  by  alcohol,  by 
nitre,  or  by  worms,  in  lome  perfons  the  urinary 
lymphatics  have  their  motion  inverted,  and  pour 
that  material  into  the  bladder,  which  is  ablorbed 
from  the  inteftines.  Hence  the  drunken  diabetes 
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is  produced ; and  hence  chyle  is  feen  in  the 
urine  in  worm  cafes. 

* When  on  the  contrary  fome  branches  of  the 
abforbent  fy  Items  have  their  motions  inverted  in 
confequence  of  the  previous  exhauftion  of  their 
fenforial  power  by  any  violent  ftimulus,  other 
branches  of  it  have  their  abforbent  power  greatly 
increafed.  Henge  continued  vomiting,  or  vio- 
lent cathartics,  produce  great  abforption  from 
the  cellular  membrane  in  cafes  of  dropfy ; ancl 
the  fluids  thus  abforbed  are  poured  into  the  fto- 
mach  and  inteflines  by  the  inverted  motions  of 
the  ladteals  and  lymphatics.  See  Sedt.  XXIX. 
4.  and  5. 

4.  The  quantity  of  the  dofe  of  an  emetic  is  not 
of  fo  great  confequence  as  of  other  medicines,  as 
the  greatefl  part  of  it  is  rejected  with  the  firtl 
effort.  All  emetics  are  faid  to  adt  with  greater 
certainty  when  given  in  a morning,  if  an  opiate 
had  been  given  the  night  before.  For  the  fenfo- 
rial power  of  irritation  of  the  ftomach  had  thus 
been  in  fome  meafure  previoufly  exhaufled  by 
the  ftimulus  of  the  opium,  which  thus  facilitates 
the  adtion  of  the  emetic ; and  which,  when  the 
dofe  of  opium  has  been  large,  is  frequently  fol- 
lowed on  the  next  day  by  fpontaneous  ficknefs 
and  vomitings,  as  after  violent  intoxication. 

Ipecacuanha  is  the  moft  certain  in  its  effedt  from 
five  grains  to  thirty ; white  vitriol  is  the  moft  ex- 
1 peditious 
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peditious  in  its  effedt,  from  twenty  grains  to 
thirty  ditlolvcd  in  warm  water  ; but  emetic  tartar, 
antimonium  tartarifatum,  from  one  grain  to  four 
to  fane  people,  and  from  thence  to  twenty  to  in- 
tane  patients,  will  anfwer  mod  of  the  ufeful 
purpofes  of  emetics  ; but  nothing  equals  the  di- 
gitalis purpurea  for  the  purpofe  of  abforbing  wa- 
ter from  the  cellular  membrane  in  the  anafarca 
pulmonum,  or  hydrops  pedtpris.  See  Art.  II. 
3.  7- 

II.  Violent  cathartics.  1.  Where  violent  ca- 
thartics are  required,  as  in  dropfies,  the  fquill  in 
dried  powder  made  into  fmall  pills  of  a grain, 
or  a grain  and  a half,  one  to  be  given  every 
hour  till  they  operate  britkly,  is  very  efficacious  ; 
or  half  a grain  of  emetic  tartar  diffolved  in  an 
ounce  of  peppermint-water,  and  given  every 
hour,  till  it  operates.  • Scammony,  and  other 
ilrong  purges,  are  liable  to  produce  hypcrcathar- 
fis,  if  they  are  not  nicely  prepared,  and  accu- 
rately weighed,  and  are  thence  dangerous  in 
common  practice.  Gamboge  is  uncertain  in  its 
effects,  it  has  olherwife  the  good  property  of  be- 
ing tadelcfs  ; and  on  that  account  fome  prepara- 
tion of  it  might  be  ufeful  for  children,  by  which 

its  dole  could  be  afeertained,  and  its  effebts  ren- 

/ 

dered  more  uniform. 

2.  In  inflammations  of  the  bowels  with  condi- 

pation 
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pation  calomel,  given  in  the  dofe  from  ten  to 
twenty  grains  after  due  venefedtion,  is  moil  effi- 
cacious ; and  if  made  into  very  fmall  pills  is  not 
liable  to  be  rejected  by  vomiting,  which  gene- 
rally attends  thofe  cafes.  When  this  fails,  a 
grain  of  aloes  every  hour  will  find  its  way,  if  the 
fcowel  is  not  deftroyed ; and  fometimes,  I be- 
lieve, if  it  be,  when  the  mortification  is  not  ex- 
tent! ve.  If  the  vomiting  continues  after  the  pain 
ceafes,  and  efpecially  if  the  bowels  become  tu- 
mid with  air,  which  founds  on  being  flxuck 
with  the  finger,  thefe  patients  feldom  recover. 
Opiates  given  along  with  the  cathartics  I believe 
to  be  frequently  injurious  in  inflammation  of  the 
bowels,  though  they  may  thus  be  given  with  ad- 
vantage in  the  faturnine  colic;  the  pain  and  con- 
ftipation  in  which  difcafe  are  owing  to  torpor  or 
inactivity,  and  not  to  too  great  adtion.  See  Clal's  I, 
2.  4.  8. 

III.  Violent  errhines  and  fialagogues.  1.  Tur- 
peth  mineral  in  the  quantity  of  one  grain  mixed 
with  ten  grains  of  fugar  anfwers  every  purpofe  to 
be  expedted  from  errhines.  Their  operation  is 
by  inverting  the  motions  of  the  lymphatics  of  the 
membrane,  which  lines  the  noflrils,  and  the  ca- 
verns of  the  forehead  and  cheeks  ; and  may 
thence  poffibly  be  of  fervice  in  the  hydrocepha- 
lus interims. 

Some  other  violent  errhines,  as  the  powder  of 

white 
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white  hellebore,  or  Cayenne  pepper,  diluted  with 
fome  lefs  acrid  powder,  are  faid  to  cure  fome 
cold  or  nervous  head-achs  • which  may  be  ef- 
fedtcd  by  inflaming  the  noftrils,  and  thus  intro- 
ducing the  fen  fori  al  power  of  fen  fat  ion,  as  well 
as  inoreaflng  that  of  irritation  ; and  thus  to  pro- 
duce violent  adtion  of  the  membranes  of  the  nof- 
trils,  and  of  the  frontal  and  maxillary  finufes, 
which  may  by  aflfociation  excite  into  adtion  the 
torpid  membranes,  which  occafion  the  head-ach. 
They  may  be  ufed  on  the  fame  account  in  amau- 
rofls  and  in  deafnefs. 

2.  A copious  ialivation  without  any  increafe  of 
heat  often  attends  hyfleric  difeafes,  and  fevers 
with  debility,  owing  to  an  inverfion  of  the  lym- 
phatics of  the  mouth,  fee  Clafs  I.  1.2.  6.  The 
fame  occurs  in  the  naufea,  which  precedes  vo- 
miting ; and  *ds  alfo  excitable  by  difagreeable 
tafles,  as  by  fquills,  or  by  naufeous  fmells,  or  by 
naufeous  ideas.  Thefe  are  very  flmilar  to  the  oc- 
. caflonal  difcharge  of  a thin  fluid  from  the  nof- 
trils of  fome  people,  which  recurs  at  certain  pe- 
riods, and  differs  from  defective  abforption. 

• ^ 1 ' • 

IV.  Violent  diuretics.  1.  If  nitre  be  given 
from  a dram  to  half  an  ounce  in  a morning  at  re- 
peated  draughts,  the  patient  becomes  iickifh, 
and  much  pale  water  is  thrown  into  the  bladder 
by  the  inverted  adtion  of  the  urinary  lymphatics. 

Hence 


Art.  V.  2. 4.  2.  INVERTENTIA.  ’547 

Hence  the  abforption  in  ulcers  is  increafed  and 
the  cure  forwarded,  as  obferved  by  Dr.  Rowley. 

1 

2.  Cantharides  taken  inwardly  fo  Simulate  the 
neck  of  the  bladder  as  to  increafe  the  difcharge 
of  mucus,  which  appears  in  the  urine  ; but  I once 
iaw  a large  dofe  taken  by  miitake,  not  lefs  than 
half  an  ounce  or  an  ounce  of  the  tin&ure,  by  which 
I fuppoie  the  urinary  lymphatics  were  thrown  into 
violent  inverted  motions,  for  the  patient  di'ank 
repeated  draughts  of  fubtepid  water  to  the  quan- 
tity of  a gallon  or  two  in  a few  hours ; and  dur- 
ing the  greateft  part  of  that  time  he  was  not  I 
believe  two  entire  minutes  together  without  mak- 
ing water.  A little  blood  was  feen  in  his  water 
the  next  day,  and  a forenefs  continued  a day 
longer  without  any  other  inconvenience. 

3.  The  decoction  of  foxglove  fhould  alfo  be 
mentioned  here,  as  great  effutions  of  urine  fre- 
quently follow  its  exhibition.  See  Art.  IV.  2.  3.  7. 
And  an  infufion  or  tindture  of  tobacco  as  recom- 
mended by  Dr.  Fowler  of  York. 

4.  Alcohol,  and  opium,  if  taken  fo  as  to  in- 
duce flight  intoxication,  and  the  body  be  kept 
cool,  and  much  diluting  liquids  taken  along  with 
them,  have  fimilar  effect  in  producing  for  a time 
a greater  flow  of  urine,  as  moll  intemperate 
drinkers  mult  occalionally  have  obferved.  This 

circumftance 
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circumftancc  feems  to  have  introduced  the  ufe 
of  gin,  and  other  vinous  fpirits^as  a diuretic,  un- 
fortunately in  the  gravel,  amopgft  ignorant  peo- 
ple ; which  difeafe  is  generally  produced  by  fer- 
mented or  fpirituous  liquors,  and  always  increafed 
by  them. 

5.  Fear  and  anxiety  are  well  known  to  produce 
a great  frequency  of . making  water.  A perfon 
who  believed  he  had  made  a bad  purchafe  con- 
cerning an  eftate,  told  me,  that  he  made  five  or 
fix  pints  of  water  during  a fleeplefs  night,  which 
fucceedcd  his  bargain;  and  it  is  ufual,  where 
young  men  are  waiting  in  an  antiroom  to  be 
examined  for  college  preferment,  to  fee  the  cham- 
ber-pot often  wanted. 

V.  Cold  fweats  about  the  head,  neck,  and  arms, 
frequently  attend  thofe,  whofe  lungs  are  opprefT- 
cd,  as  in  fome  dropfies  and  afthma.  A cold 
fweat  is  alfo  frequently  the  harbinger  of  death. 
Thel’e  are  from  the  inverted  motions  of  the  cuta- 
neous lymphatic  branches  of  thofe  parts. 

III.  Catalogue  of  Invertentia. 

J.  Emetics,  ipecacuanha,  emetic  tartar,  antimo- 
nium  tartarifatum,  fquill,  fcil'la  maritima, 
carduus  bencdidlus,  cnicus  acarna,  chamo- 
mile, anthemis  nobil  is,  white  vitriol,  vitri- 

olum 
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olurn  zinci,  foxglove,  digitalis  purpurea, 
clyfters  of  tobacco. 

II.  Violent  cathartics,  emetic  tartar,  fquill,buck- 
thorn,  rhamfius  catharticus,  fcammonium, 
convolvulus  fcammonia,  gamboge,  elate- 
rium,  colocynth,  cucumis  colocynthis, 

■y  '■  / 

veratrum. 

III.  Violent  errhines  and  lialagogues,  turpeth 

mineral,  hydragyrus  vitriolatus,  afarum 
europasttm,  euphorbium,  capficum,  vera- 
trum, naufeous  fmells,  naufeous  ideas. 

IV.  Violent  diuretics,  nitre,  fquill,  feneka,  can- 

tharides,  alcohol,  foxglove,  tobacco,  anx- 
iety. 

V.  Cold  fudorihcs,  poifons,  fear,  approaching 
death. 


Art.  Vi. 

% 

REVERTENTIA. 


I.  Those  things,  which  reftore  the  natural 
order  of  the  inverted  irritative  motions,  are  termed 
Revertentia. 


1.  As  mulk,  caftor,  afafoetida,  valerian,  effential 
oils. 
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2.  Externally  the  vapour  of  burnt  feathers,  of 
volatile  falls,  or  oils,  blithers,  tinapifms. 

Thefe  reclaim  the  inverted  ^notions  without  in- 
creafmg  the  heat  of  the  body  above  its  natural 
Rate,  if  given  in  their  proper  dofes,  as  in  the 
globus  hyflericus,  and  palpitation  of  the  heart. 

The  incitaiitia  revert  thefe  morbid  motions 
more  certainly,  as  opium  and  alcohol  : and  re- 
ft ore  the  natural  heat  more  ; but  if  they  induce 
any  degree  of  intoxication,  they  are  fucceeded  by 
debility,  when  their  ftimulus  deafes. 


II.  Observations  on  the  Revertentia. 

' » ' 

* 1 * ' I 

I.  ].  The  hyfteric  difeafe  is  attended  with  in- 
verted motions  feebly  exerted  of  the  oefophagus, 
inteftinal  canal  and  lymphatics  of  the  bladder. 
Hence  the  borborigmi,  or  rumbling  of  the  bow- 
els, owing  to  their  fluid  contents  delccnding  as 
the  air  beneath  afeends.  The  globus  hyflericus 
confifts  in  the' retrograde  motion  of  the  oefopha- 
gus,'and  the  great  flow  of  urine  from  that  of  the 
lymphatics  fpread  on  the  neck  of  the  bladder ; 
and  a copious  falivation  fomelimes  happens  to 
thefe  patients  from  the  inverfion  of  the  lympha- 
tics of  the  mouth  ; and  palpitation  of  the  heart 
owing  to  weak  or  incipient  inverfion  ot  its  mo- 
tions ; and  fyncope,  when  this  occurs  in  its 
create  ft  degree. 

Thefe  hyfteric  affections  are  not  neceflarily 

attended 
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attended  with  pain ; though  it  fometimes  hap- 
pens, that  pains,  which  originate  from  quiefcence, 
afflidl  thefe  patients,  as  the  hemicrania,  which 
has  erroneoufly  been  tertned  the  clavus  hyftel’i- 
cus ; but  which  is  owing  folely  to  the  inaction  of 
,the  membranes  of  that  part,  like  the  pains  at- 
tending the  cold  fits  of  interm ittents,  and  which 
frequently  returns  like  them  at  very  regular  pe- 
riods of  time. 

Many  of  the  above  fymptoms  are  relieved  by 
mulk,  catlor,  the  foetid  gums,  valerian,  oleum 
animale,  oil  of  amber,  which  add  in  the  ufual 
dole  without  heating  the  body.  The  pains, 
which  fometimes  attend  thefe  conftitutions,  are 
relieved  by  the  fecernentia,  as  eflential  oils  in 
common  tooth-ach,  and  balfam  of  Feru  in  the 
flatulent  colic.  But  the  incitantia,  as  opium,  or 
vinous  fpirit,  reclaim  thefe  morbid  inverted  mo- 
tions with  more  certainty,  than  thefoetids;  and 
remove  the  pains,  which  attend  thefe  conftitu- 
tions, with  more  certainty  than  the  fecernentia ; 
but  if  given  in  large  dofes,  a debility  and  return 
of  the  hyfteric  fymptoms  occurs,  when  the  efFedt 
of  the  opium  or  alcohol  ceafes.  Opiates  and 
fcetids  joined  feem  bell  to  anfwer  the  purpole  of 
alleviating  the  prefent  fymptoms;  and  the  for- 
bentia,  by  ftimulating  the  lymphatics  and  ladteals 
into  continued  adtion,  prevent  a relapfe  of  their 
inverfion,  as  Peruvian  bark,  and  the  ruft  of  iron. 
See  Clafs  I.  3.  1.  10. 
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IL  Vomiting  confifts  in  the  inverted  order  of 
the  motions  of  the  ftomach,  and  cefophagus ; 
and  is  alto  attended  with  the  inverted  motions  of 
a part  of  the  duodenum,  when  bile  is  ejected ; 
and  of  the  lymphatics  of  the  ftomach  and  fauces, 
when  naufea  attends,  and  when  much  lymph  is 
evacuated.  Permanent  vomiting  is  for  a time  re- 
lieved by  the  incitantia,  as  opium  or  alcohol ; but 
is  liable  to  return,  when  their  adlion  ceafes.  A 
blither  on  the  back,  or  on  the  ftomach,  is  more 
efficacious  for  retraining  vomiting  by  their  fti- 
mulating  into  adtion  the  external  fkin,  and  by 
fympathy  affedling  the  membranes  of  the  ftomach. 
In  fome  fevers  attended  with  inceffiant  vomiting 
Sydenham  advifed  the  patient  to  put  his  head 
under  the  bed-clothes,  till  a fweat  appeared  on 
the  fkin,  as  explained  in  Clafs  IV.  1.  1.  3. 

In  chronical  vomiting  I have  obferved  crude 
mercury  of  good  effedt  in  the  dofe  of  half  an 
ounce  twice  a day.  The  vomitings,  or  vain 
efforts  to  vomit,  which  fometimes  attend  hyfteric 
or  epileptic  patients,  are  frequently  inftantly  re- 
lieved for  a time  by  applying  flour  of  muftard- 
feed  and  water  to  the  fmall  of  the  leg;  and 
removing  it,  as  foon  as  the  pain  becomes  con- 
fiderable.  If  finapifms  lie  on  too  long,  Specially 
in  paralytic  cafes,  they  are  liable  to  produce 
troublefome  ulcers.  A plafter  or  eataplafm,  with 
opium  and  camphor  on  the  region  of  the  ftomach, 
will  fometimes  revert  its  retrograde  motions. 

III.  Violent 
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III.  Violent  catharfis,  as  in  diarrhoea  or  dyfen- 
tery,  is  attended  with  inverted  motions  of  the 
lymphatics  of  the  inteftines,  and  is  generally 
owing  to  feme  ftimulating  material.  This  is 
counteracted  by  plenty  ot  mucilaginous  liquids, 
as  folutions  of  gum  arabic,  or  fmall  chicken 
broth,  to  wafli  away  or  dilute  the  hi  mutating 
material,  which  caules  the  difeafe.  And  then  by 
the  ufe  of  the  inteflinal  lorbentia,  Art.  IV.  2,  5. 
as  rhubarb,  decoCtion  of  logwood,  calcined  hartf- 
horn,  Armenian  bole  ; and  laftly,  by  the  inci- 
tantia,  as  opium, 

IV.  The  diabcetes  confifts  in  the  inverted  mo- 
tions of  the  urinary  lymphatics,  which  is  gene- 
rally I fuppofe  owing  to  the  too  great  aCtion  of 
fome  other  branch  of  the  abforbent  fyftem.  The 
urinary  branch  fhould  be  ttunulated  by  cantha- 
rides,  turpentine,  refin  (which  when  taken  in 
larger  dofes  may  poffibly  excite  it  into  inverted 
adtion),  by -the  lorbentia  and  opium.  The  intef- 
tinal  lymphatics  fhould  be  rendered  lefs  aCtive  by 
torpentia,  as  calcareous  earth,  earth  of  alum ; 
and  thofe  of  the  fkiirby  oil  externally  applied 
over  the  whole  body ; and  by  the  warm-bath, 
which  fhould  be  of  ninety-fix  or  ninety-eight 
degrees  of  -heat,  and  the  patient  fhould  fit  in  it 
every  day  for  half  an  hour. 

V.  Inverted  motions  of  the  inteflinal  canal 

M m 3 with 


534- 


REVERTENTIA.  Art.  VI.  2.  5. 1. 

with  all  the  lymphatics,  which  open  into  it,  con- 
ffitute  the  ileus,  or  iliac  paffton  ; in  which  difeafe 
it  fometirnes  happens,  that  clyllers  are  returned 
by  the  mouth.  After  venefe&ion  from  ten  grains 
to  twenty  of  calomel  make  into  very  fmall  pills  ; 
if  thefe  be  rejected,  a grain  of  aloe  every  hour  ; a 
blitter ; crude  mercury  ; warm  bath  ; if  a clytler 
of  iced  water  ? 

Many  other  inverted  motions  of  different  parts 
of  the  fyftem  are  deferibed  in  Clafs  I.  3.  and 
which'  are  to  be  treated  in  a manner  limilar  to 
thofe  above  deferibed.  It  muft  be  noted,  that 
the  medicines  mentioned  under  number  one  in 
the  catalogue  of  revertentia  are  the  true  articles 
belonging  to  this  clafs  of  medicines.  Thofe 
enumerated  in  the  other  four  diviiions  are  chiefly 
fuch  things  as  tend  to  remove  the  ftimulating 
caufes,  which  have  induced  tire  inverflon  of  the 
motions  of  the  part,  as  acrimonious  contents,  or 
inflammation,  of  the  bowels  in  diarrhoea,  diabetes 
or  in  ileus.  But  it  is  probable  after  thefe  remote 
caufes  are  deftroyed,  that  the  fetid  gums,  mufk, 
caflor,  and  balfams,  might  be  given  with  advan- 
tage in  all  thefe  cafes. 
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III.  Catalogue  of  Revertentia. 

I.  Inverted  motions,  which  attend  the  hyfieric 
difeale,  are  reclaimed,  1.  By  mufk,  caftor. 
2.  By  afafeetida,  galbanum,  fagapenum, 
ammoniacum,  valerian.  3.  Effential  oils 
of  cinnamon,  nutmeg,  cloves,  infufion  of 
penny-royal,  mentha  pulegium,  pepper- 
mint, mentha  piperita,  ether,  camphor. 
4.  Spirit  ofhartfhorn,  oleum  animale,  fponge 
burnt  to  charcoal,  black  fnuffs  of  candles, 
which  confift  principally  of  animal  char- 
coal, wood-foot,  oil  of  amber.  5.  The 
{ 

incitantia,  as  opium,  alcohol,  vinegar.  6. 
Externally  the  l'moke  of  burnt  feathers,  oil 
of  amber,  volatile  fait  applied  to  the  notlrils, 
blifters,  finapifms. 

II.  Inverted  motions  of  the  ftomach  are  re- 
claimed by  opium,  alcohol,  blifters,  crude 
mercury,  finapifms,  camphor  and  opium 
externally,  clyfters  with  afafeetida. 

III.  Inverted  motions  of  the  intcftinal  lymphatics 

are  reclaimed  by  mucilaginous  diluents, 
and  by  inteftinal  forbentia,  as  rhubarb,  log- 
wood, calcined  hartfhorn,  Armenian  bole  ; 
and  laflly  by  incitantia,  as  opium. 

IV.  Inverted  motions  of  the  urinary  lymphatics 

are  reclaimed  by  cantharides,  turpentine, 
refin,  the  forbentia,  and  opium,  with  cal- 
M m 4 
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careous  earth  of  alum,  by  oil  externally, 
warm-bath. 

V.  Inverted  motions  of  the  inteflinal  canal  are 
reclaimed  by  calomel,  aloe,  crude  mercury, 
blitters,  warm-bath,  clytters  with  afafoetida, 
clytters  of  iced  water  ? or  of  fpring  water 
further  cooled  by  fait  diffolved  in  water 
contained  in  an  exterior  veflcl  ? Where 
there  exitts  an  introfufeeption  of  the  bowel 
in  children,  could  the  patient  be  held  up  for 
a time  by  the  feet  with  his  head  downwards, 
or  be  laid  with  his  body  on  an  inclined 
plane  with  his  head  downwards,  and  crude 
mercury  be  injected  as  a clytter  to  the 
quantity  of  two  or  three  pounds  ? 

, ' \ 

/ 


Art.  VIL 
TORPENTIA. 

I.  Those  things,  which  diminifh  the  exertion 
of  the  irritative  motions,  are  termed  torpentia. 

' ' i " 

1.  As  mucus,  mucilage,  water,  bland  oils,  and 
whatever  pottettes  lefs  ftimulus  than  our  ufual 
food.  Diminution  of  heat,  light,  found,  oxygen, 
and  of  all  other  Itimuli ; venefe&ion,  naufea,  and 
anxiety. 

2.  Thofe 
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2.  Thofc  things  which  chemically  deilroy  acri- 
mony, as  calcareous  earth,  foap,  tin,  alcalies,  in 
cardialgia;  or  which  prevent  chemical  acrimony, 
as  acid  of  vitriol  in  cardialgia,  which  prevents 
the  fermentation  of  the  aliment  in  the  ftomach, 
and  its  confequent  acidity.  Secondly,  which 
deftroy  worms,  as  calomel,  iron  filings  or  ruff  of 
iron,  in  the  round  worms ; or  amalgnma  of 
quickfilver  and  tin,  or  tin  in  very  large  doles,  in 
tjre  tape-worms.  Will  ether  in  clyfters  deftroy 
afcarides  ? Thirdly,  by  chemically  deftroying 
extraneous  bodies,  as  cauftic  alcali,  lime,  mild 
alcali  in  the  ftone.  Fourthly,  thofe  things  which 
lubricate  the  veflcls,  along  which  extraneous 
bodies  flide,  as  oil  in  the  ftone  in  the  urethra, 
and  to  expedite  the  expectoration  of  hardened 
mucus ; or  which  leflen  the  friction  of  the  con- 
- tents  in  the  inteftinal  canal  in  dyfentery  or  aph- 
tha, as  calcined  hartfhorn,  clay,  Armenian  bole, 
chalk,  bone-afhes.  Fifthly,  fuch  things  as  foften 
or  extend  the  cuticle  over  tumors,  or  phlegmons, 
as  warm  water,  poultices,  fomentations,  or  by 
confining  the  perfpirable  matter  on  the  part  by 
cabbage-leaves,  oil,  fat,  bee’s-wax,  'plafters,  oiled 
filk,  externally  applied. 

Fhele  dccieafe  the  natural  heat  and  remove 
pains  occafioncd  by  cxccfs  of  irritative  motions. 


II.  Obser- 
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II.  Observations  on  the  Torpentia. 

I.  As  the  torpentia  confift  of  fuch  materials  as 
are  lets  ftimulating  than  our  ufual  diet,  it  is  evi- 
dent, that  where  this  clafs  of  medicines  is  uled, 
fome  regard  mutt  be  had  to  the  ufual  manner  of 
living  of  the  patient  both  in  refpedt  to  quantity 
and  quality.  Hence  wounds  in  thofe,  who  have 
been  accuftomed  to  the  ufe  of  much  wine,  are 
very  liable  to  mortify,  unlefs  the  ufual  potation 
of  wine  be  allowed  the  patient.  And  in  thefe 
habits  I have  feen  a delirium  in  a fever  cured 
almoft  immediately  by  wine ; which  was  occa- 
fioned  by  the  too  mild  regimen  directed  by  the 
attendants.  On  the  contrary  in  great  inflamma- 
tion, the  fubdu&ion  of  food,  and  of  fpirituous 
drink,  contributes  much  to  the  cure  of  the  difeafe. 
As  by  thefe  means  both  the  ftimulus  from  deten- 
tion of  the  veflfels,  as  well  as  that  from  the  acri- 
mony of  the  fluids,  is  decreafed;  but  in  both 
thefe  refpedts  the  previous  habits  of  diet  of  the 
patients  muft  be  attended  to.  Thus  if  tea  be 
made  flronger,  than  the  patient  has  ufually  drunk 
it,  it  belongs  to  the  article  forbentia ; if  weaker, 
it  belongs  to  the  torpentia. 

II.  3 . Water  in  a quantity  greater  than  ufual 
diminifhcs  the  action  of  the  fyftem  not  only  by 
diluting  our  fluids,  and  thence  leflening  their 

ftimulus. 
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ftimulus,  but  by  lubricating  thefolids,  TrnOt 
only  parts  of  our  folids  have  their  hiding 
over  each  other  facilitated  by  the  intcrpofi- 
tion  of  aqueous  particles ; but  the  particles  of 
mucaginous  or  iaccharine  folutions  hide  eaher 
over  each  other  by  being  mixed  with  a greater 
portion  of  water,  and  thence  llimulate  the  vehfels 
lefs. 

At  the  fame  time  it  mult  be  obferved,  that  the 
particles  of  water  themfelves,  and  of  animal  glu- 
ten diflolved  in  water,  as  the  glue  uled  by  car- 
penters, hide  eaher  over  each  other  by  an  addi- 
tional quantity  of  the  fluid  matter  of  heat. 

Thefe  two  fluids  of  heat  and  of  water  may  be 
eheemed  the  univerfal  fol vents  or  lubricants  in 
refpedt  to  animal  bodies,  and  thus  facilitate  the 
circulation,  and  the  fecretion  of  the  various 
glands.  At  the  fame  time  it  is  poffible,  that 
thefe  two  fluids  may  occahonally  affuime  an  aerial 
form,  as  in  the  cavity  of  the  cheh,  and  by  com- 
prefling  the  lungs  may  caufe  one  kind  of  afthma, 
which  is  relieved  by  breathing  colder  air.  An 
increafed  quantity  of  heat  by  adding  ftimulus  to 
every  part  of  the  fyftem  belongs  to  the  article 
Incitantia. 

\ 

I 

HI.  1.  The  application  of  cold  to  the  fkin, 
which  is  only  another  expreffion  for  the  diminu- 
tion of  the  degree  of  heat  we  are  accuftomed  to, 
benumbs  the  cutaneous  ablorbents  into  inatftion ; 
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and  by  fympathy  the  urinary  and  inteflinal  ab- 
forbents  become  alfo  quielcent.  The  fecerning 
veflels  continuing  their  addon  fomewhat  longer, 
from  the  warmth  of  the  blood;  Hence  the 
ufual  fecretions  are  poured  into  the  bladder  and 
inteftines,  and  no  abforption  is  retaken  from 
them.  Hence  fprinkling  the  fkin  with  cold  wa- 
ter increafes  the  quantity  of  urine,  which  is  pale ; 
and  of  ftool,  which  is  fluid  ; thefe  have  errone- 
oufly  been  afcribed  to  increafed  fecretion,  or  to 
obftrudted  perfpiration. 

The  thin  difcharge  from  the  noflrils  of  feme 
people  in  cold  weather  is  owing  to  the  torpid 
date  of  the  abforbent  veflels  of  the  membrana 
fchneideriana,  which  as  above  are  benumbed 
fooner  than  thofe,  which  perform  the  fecretion 
of  the  mucus. 

The  quick  anhelation,  and  palpitation  of  the 
heart,  of  thofe,  who  are  immerled  in  cold  water, 
depends  on  the  quiefcence  of  the  external  abforb- 
ent veflels  and  capillaries.  Hence  the  cutaneous 
circulation  is  diminifhed;  and  by  aflbeiation  an 
almofl  univerfal  torpor  of  the  fyftem  is  induced; 
thence  the  heart  becomes  incapable  to  pufh  for- 
wards its  blood  through  all  the  inactive  capilla- 
ries and  glands ; and  as  the  terminating  veflels 
of  the  pulmonary  artery  fuffer  a flmilar  ina&ion 
by  aflbeiation,  the  blood  is  with  difficulty  pulhed 
through  the  lungs. 

Some  have  imagined,  that  a fpafmodic  con^ 
t ftridUon 
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ftri'dtion  of  the  fmaller  vcflels  took  place,  and 
have  thus  accounted  for  their  refinance  to  the 
force  of  the  heart.  But  there  feems  no  neceflity 
to  introduce  this  imaginary  fpafm  ; fince  thofe, 
who  are  converfant  in  injecting  bodies,  find  it 
ncceflary  firft  to  put  them  into  warm  water  to 
take  away  the  ftiffnefs  of  the  cold  dead  veflels  ; 
which  become  inflexible  like  the  other  mufcles 
of  dead  animals,  and  prevent  the  injected  fluid 
from  palling. 

Before  the  improved  knowledge  of  chemiftry, 
and  of  natural  philofophyj  and  of  the  laws  of 
organic  life,  fome  writers  have  fpoken  of  cold  as 
a Aim  ulus  to  the  fyftem,  inftead-of  fpeaking  of 
it  as  a diminution  of  the  ftimulus  of  heat.  But 
the  immediate  confequence  of  ftimulus  is  the  ex- 
ertion of  the  ftimulated  fibres ; now  an  increafed 
application  of  heat  is  followed  by  an  increafed 
adlion  of  the  fibres  expofed  to  it ; but  an  in- 
creafed application  of  cold  is  followed  by  a de- 
creafed  adlion  of  the  ‘fibres  expofed  to  it ; as  ap- 
pears by  the  rednefs  of  our  hands  when  warmed 
by  the  fire,  and  the  palenefs  of, them,  when  they 
have  been  a while  covered  with  fnow. 

A painful  fenfation  fucceeds  the  defect  as  well 
as  the  excefs  of  the  ftimulus  of  heat,  as  men- 
tioned in  Vol.  I.  Sedfi.  IV.  5.  and  the  voluntary 
exertions  of  the  fubcutaneous  mufcles  called  fhud- 
dering,  are  excited  to  relieve  the  pain  occafioncd 
by  the  torpor  of  the  fibres  expofed  to  cold  ; and 

thofe 
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thofe  of  the  mufcles  fubfervient  to  refpiration 
are  voluntarily  excited  in  fcreaming  to  relieve  the 
pain  occafioned  by  heat,  which  may  have  occa- 
fioned the  error  above  mentioned. 

Others  have  fpoken  of  a fedative  quality  of 
cold,  which  is  certainly  an  unphilofophical  ex- 
preffion ; as  a fedative  power,  if  it  has  any  diftindt 
meaning,  fhould  exprefs  a power  of  diminifhing 
any  unnatural  or  exceflive  motions  of  the  fyftem  ; 
but  the  application  of  cold  diminifhes  the  adtivity 
of  the  fibres  in  general,  which  may  previoufly  be 
lets  than  natural,  as  well  as  greater. 

Ail  the  fame  fymptoms  occur  in  the  cold  fits 
of  intermittents  ; in  thefe  the  coldnefs  and  pale- 
nefs  of  the  fkin  with  thirffc  evince  the  diminution 
of  cutaneous  abforption ; and  the  drynefs  of  ul- 
cers, and  fmall  fecretion  of  urine,  evince  the  tor- 
por of  the  fecerning  fyftem  ; and  the  anhelation, 
and  coldnefs  of  the  breath,  fhew  the  terminations 
of  the  pulmonary  artery  to  be  likewife  affedted 
with  torpor.  ( ' 

After  thefe  vefTels  of  the  whole  furface  of  the 
body  botii  abforbent  and  fecretory  have  been  for 
a time  torpid  by  the  application  of  cold  water ; 
and  all  the  internal  fecerning  and  abforbent  ones' 
have  been  made  torpid  from  their  aflociation 


with  the  external ; as  foon  as  their  ufual  fiimuluS 
of  warmth  is  renewed,  they  are  thrown  into  more 
than  their  ufual  energy  of  addon  ; as  the  hands 
become  hot  and  painful  on  approaching  the  fire 

after 
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after  having  been  immerfed  fome  time  in  fnow. 
Hence  the  face  becomes  of  a red  colour  in  a cold 
day  on  turning  from  the  wind/ and  the  infenfible 
perforation  increafed  by  repeatedly  going  into 
frofiy  air,  but  not  continuing  in  it  too  long  at  a 
time. 

2.  When  by  the  too  great  warmth  of  a room 
or  of  clothes  the  fecretion  or  perfpirable  matter  is 
much  increafed,  the  ftrength  of  the  patient  is 
much  exhaufted  by  this  unnecefTary  exertion  of 
the  capillary  fyftem,  and  thence  of  the  whole  fe- 
cerning  and  arterial  fyftem  by  aflociation.  The 
diminution  of  external  heat  immediately  induces 
a torpor  or  quiefcence  of  thefe  unnecefTary  exer- 
tions, and  the  patient  inftantly  feels  himfelf 
ftrengthened,  and  exhilarated  ; the  animal  power, 
which  was  thus  wafted  in  vain,  being  now  ap- 
plied to  more  ufeful  purpofes.  Thus  when  the 
limbs  on  one  fide  are  difabled  by  a ftroke  of  the 
palfy,  thofe  ot  the  other  fide  are  perpetually  in 
motion.  And  hence  all  people  bear  riding  and 
other  exercifes  belt  in  cold  weather. 

Patients  in  fevers,  where  the  fkin  is  hot,  are 
immediately  ftrengthened  by  cold  air;  which  is 
therefore  of  great  ufe  in  fevers  attended  with  de- 
bility and  heat ; but  may  perhaps  be  of  temporary 
diftervice,  it  too  haftily  applied  in  fome  fituations 
ot  fevers  attended  with  internal  topical  inflam- 
mation, as  in  peripneumony  or  pleurify,  where 
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the  arterial  ftrength  is  too  great  already,  and  the 
increafed  adtion  of  the  external  capillaries  being 
deltroyed  by  the  cold,  the  adtion  of  the  internal 
inflamed  part  may  be  fuddenly  increafed,  unlcfs 
venefedtion  and  other  evacuations  are  applied  at 
the  fame  time.  Yet  in  mod  cafes  the  applica- 
tion of  cold  is  neverthelefs  falutary,  as  by  de- 
creafing  the  heat  of  the  particles  of  blood  in  the 
cutaneous  veflfels,  the  ftimulus  of  them,  and  the 
diftention  of  the  veflfels  becomes  confiderably 
leflfened.  In  external  inflammations,  as  the  fmall- 
pox,  and  perhaps  the  gout  and  rheumatifm,  the 
application  of  cold  air  muft  be  of  great  fervice 
by  decreaflng  the  adtion  of  the  inflamed  fkin, 
though  the  contrary  is  too  frequently  the  pradtice 
in  thofe  difeafes.  It  mull  be  obferved,  that  for 
all  thefe  purpofes  the  application  of  it  fhould  be 
continued  a long  time,  otherwile  an  increafed 
exertion  follows  the  temporary  torpor,  before  the 
difeafe  is  deftroyed. 

The  topical  application  of  cold  to  relieve  in- 
flammatory pains,  or  to  deftroy  the  too  great  ac- 
tion of  the  veflfels,  may  be  ufed  with  great  advan- 
tage. In  local  inflammations,  as  in  the  pleurify,  or 
ophthalmia,  or  in  local  pains  from  the  ftimulus  of 
an  extraneous  body,  as  in  gravel  defeending  along 
the  ureter,  the  application  of  cold  on  or  near  the 
aflfcdled  part  may  be  ufed  with  falutary  effedt,as  by 

prefliqg  o_n  the  part  a bladder  full  of  cold  water 

with 
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with  fait  diflolving  in  it;  dr  by  the  evaporation 
of  ether  on  it ; which  may  render  the  vefTels  tor- 
pid or  inactive.  But  the  application  of  cold  to 
the  whole  fkin  might  increafe  the  action  of  the 
inflamed  veflels  by  dimimfhing  that  of  the  fkin 
and  lungs,  and  thus  accumulating  a greater 
quantity  of  fenforial  power;  and  this  efpecially 
if  it  was  applied  previous  to  evacuations  by  the 
lancet  or  by  cathartics. 

I am  informed  that  an  ingenious  and  eminent 
furgeon  ifl  Shropfhire,  when  he  was  himfelf  af- 
fected with  gravel  id  the  ureter,  attended  with  ex- 
ceflive  and  continued  pain,  found  inftantaneous  re- 
lief frequently  in  a day  by  applying  onjthe  painful 
part  a bag  of  fnow  or  pounded  ice,  and  buffering 
it  to  diffolve.  And  in  the  Memoirs  of  the  Me- 
dical Society  of  London,  VqI.  V.  Mr.  Parkinfon 
of  Leicefter  applies  cold  ingenioufly  to  burns, 
and  to  inflammations  of  the  eyes,  by  covering 
the  part  with  a bladder  of  the  greatcft  tenuity, 
which  is  kept  perpetually  moiflened  for  many 
hours,  (perhaps  24  or  36)  by  alcohol  or  highly 
rectified  fpirit  of  wine.  In  ophthalmia  the  eye- 
lids were  thus  covered  with  thin  bladder,  and 
rectified  fpirit  of  wine  was  applied  by  means  of 
a fponge  to  the  bladder  for  fome  hours ; which 
fucceeded,  after  latum ine  lotions  had  been  ufed  in 
vain,  and  deflroyed  the  inflammation,  as  foon  as 
two  ounces  of  alcohol  had  been  confumcd.  Per- 
haps ether  by  its  quicker  evaporation  might  be 
YPt,.  t N n 
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more  fpcedily  effectual  ? or  fnovv  or  ice  thaw*  ■ 
more  haflily  by  the  addition  of  acid  of  nitre  l 

3.  After  immerlion  in  cold  water  or  in  cold 
air  the  whole  fyftem  becomes  more  excitable  by 
the  natural  degree  of  ftimulus,  as  appears  Aom 
the  fubfequent  glow  on  the  fkin  of  people  ofher- 
wife  pale  ; and  even  by  a degree  of  ftimulus  lefs 
than  natural,  as  appears  by  their  becoming  warm 
in  a fhort  time  during  their  continuance  in  a 
bath,  of  about  80  degrees  of  heat,  as  in  Buxton 
bath.  See  Sedt.  XII.  2.  1.  XXXII.  3.  3. 

This  increafed  exertion  happens  to  the  abforb- 
ent  veffels  more  particularly,  as  they  are  firft  and 
mod  affedted  by  thefe  temporary  diminutions  of 
beat ; and  hence  like  the  medicines,  which  pro- 
mote abforption,  the  cold  bath  contributes  to 
ftrengthen  the  conftitution,  that  is  to  increafe  its 
irritability  ; for  the  difeafes  attended  with  weak- 
nefs,  as  nervous  fevers  and  hyfteric  difeafes,  are 
fhewn  in  Sedtion  XXXII.  2.  1.  to  proceed  from 
a want  of  irritability,  not  from  an  excefs  of  it. 
Hence  the  digeftion  is  greater  in  frofty  weather, 
and  the  quantity  of  perlpiration.  For  thefe  pur- 
pofes  the  application  of  cold  mull  not  be  conti- 
nued too  long.  For  in  riding  a journey  in  cold 
weather,  when  the  feet  are  long  kept  too  cold, 
the  digeftion  is  impaired,  and  cardialgia  pio- 
duced. 
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r*  4.  If  the  diminution  of  external  heat  be  too 
great,  produced  loo  haftily,  or  continued  too 
long,  the  torpor  of  the  fyflem  either  becomes  fo 


great,  that  the  animal  ceafes  to  live ; or  fo  great 
an  energy  of  motion  or  orgafm  of  the  veflels 
iuccteds,  as  to  produce  fever  or  inflammation. 
This  mod  frequently  happens  after  the  body  has 
been  temporarily  heated  by  exereife,  warm  rooms, 
anger,  or  intemperance.  Hence  colds  are  pro- 
duced in  the  external  a^r  by  reding  after  exer- 

cife,  or  by  drinking  cold  water.  See  Clafs  I. 

2.  2.  1. 

Frequent  cold  immerdons  harden  or  invigorate 
the  conditution,  which  they  effe&  by  habituating 
the  body  to  bear  a diminution  of  heat  on  its  fur- 
face  without  being  thrown  into  fucli  extendve 
torpor  or  quiefcence  by  the  content  of  the  veffels 
of  the  lkin  with  the  pulmonary  and  glandular 
fydem  ; as  thofe  experience,  who  frequently  ufe 
the  cold  bath.  At  drd  they  have  great  anhelation 
and  palpitation  of  heart  at  their  ingrefs  into  cold 
water ; but  by  the  habit . of  a few  weeks  they 
are  able  to  bear  this  diminution  of  heat  with 
little  or  no  inconvenience  ; for  the  power  of  vo- 
lition has  fome  influence  over  the  mufcles  fubfer- 
vient  to  refpiration,  and  by  its  counter  efforts 
gradually  prevents  the  quick  breathing,  and  di- 
m ini fhes  the  affocialions  of  the  pulmonary  veffels 
with  the  cutaneous  ones.  And  thus  though  the 
fame  quantity  of  heat  is  fubdutfed  from  the  lkin. 
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yet  the  torpor  of  the  pulmonary  veffels  and -in- 
ternal glands  does  not  follow.  Hc&te  during 
cold  immerfion  lefs  fenforial  power  is  accumu- 
lated, and,  in  confequence,  lefs  exertion  of  it  fuc- 
ceeds  on  •emerging  from  the  bath.  Whence 
luch  people  are  efteemed  hardy,  and  be4#the 
common  variations  of  atmolphenc  temperature 
without  inconvenience.  See  Se£t.  XXX II.  3.  2. 

IV.  Venefe&ion  has  a juft  title  to  be  clafled 
jjj-yiongft  the  torpentia  in  cafes  of  fe\  ei  with  ai- 
tcrial  ftrength,  known  by  the  fulnefs  and  hard- 
nefs  of  the  pulfe.  In  thefe  cafes  the  heat  be- 
comes lefs  by  its  life,' and  all  exuberant  fecretions, 
as  of  bile  or  fweat,  are  diminifhed,  and  room  is 
made  in  the  blood-veflels-  for  the  abforption  of 
mild  fluids;  and  hence  the  abforption  alfo  of 
new  veflfels,  or  extravafated  fluids,  the  produce 
of  inflammation,  is  promoted.  Hence  venefec- 
tion  is  properly  clafled  amongft  the  forbentia,  as 
like  other  evacuations  it  promotes  geneial  ab- 
forption, reftrains  haemorrhages,  and  cures  thofe 
pains  which  originate  from  the  too  great  aftion 
of  the  fecerning  veffels,  or  from  the  torpor  of 
the  abforbents.  I have  more  than  once  been  w lt- 
nefs  to  the  fudden  removal  of  nervous  head-acha 
by  venefe&ion,  though  the  patient  was  already 
exhaufted,  pale,  and  feeble  ; and  to  its  great  ufe 
in  convulflons  and  madnefs,  whether  the  patient 

was  ftrong  or  weak  ; which  difeates  aic  the  con 
- fequence 
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fequence  of  nervous  pains ; and  to  its  flopping 
long  debilitating  haemorrhages  from  the  uterus, 
when  other  means  had  been  in  vain  effayed.  In 
inflammatory  pains,  and  inflammatory  haemor- 
rhages, every  one  juflly  applies  to  it,  as  the  cer- 
tain and  only  cure. 

f 1 V 

V.  When  the  circulation  is  carried  on  too  vio- 

lently, as  in  inflammatory  fevers,  thofe  medicines, 
which  invert  the  motions  of  feme  parts  of  the 
fyftem,  retard  the  motions  of  fome  other  parts, 
which  are  aflociated  with  them.  Hence  final 1. 
doles  of  emetic  tartar,  and  ipecacuanha,  and 
large  dofes  of  nitre,  by  producing  naufea  debili- 
tate and  leflen  the  energy  of  the  circulation,  and 
are  thence  ufeful  in  inflammatory  difeafes.  It 
muft  be  added,  that  if  nitre  be  fwallowed  in 
powder,  or  foon  after  it  is  diflolved,  it  contributes 
to  leflen  the  circulation  by  the  cold  it  generates, 
like  ice-water,  or  the  external  application  of 
cold  air.  ( 

i 

VI.  The  refpiration  of  air  mixed  with  a 
greater  proportion  of  azote  than  is  found  in  the 
common  atmofphere,  or  of  air  mixed  with  hydro- 
gen, or  with  carbonic  acid  gas,  fo  that  the  quan- 
tity of  oxygen  might  be  lets  than  ufual,  would 
probably  act  in  cafes  of  inflammation  with  great 
advantage.  In  confumptions  this  might  be  moll 
conveniently  and  eflfe&ually  applied,  'if  a phthifi- 

N n 3 cal 
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cal  patient  could  refide  day  and  night  in  a por- 
ter or  ale  brewery,  where  great  quantities  of 
thofe  liquors  were  perpetually  fermenting  in  vats 
or  open  barrels  ; or  in  fome  great  manufactory  of 
wines  from  raifins  or  from  fugar. 

Externally  the  application  of  carbonic  aci<^gas 
to  cancers  and  other  ulcers  inftead  of  atmofpheric 
air  may  prevent  their  enlargement,  by  preventing 
the  union  of  oxygen  with  the  matter,  and  thus 
producing  a new  contagious  animal  acid. 

III.  Catalogue  of  Tohpentia. 

].  VcnefeCtion/  Arteriotomy. 

2.  Cold  water,,  cold  air,  refpiration  of  air  with 

lets  oxygen. 

3.  Vegetable  mucilages. 

a.  Seeds  —Barley,  oats,  rice,  young  peas, 
flax,  cucumber,  melon,  &c. 

1.  Gums.— Arabic,  tragacanth,  Senegal, 
of  cherry-trees. 

c.  Roots — Turnip,  potatoe,  althea,  orchis, 

fnow-drop. 

d.  Herbs  —Spinach,  brocoli,  mercury. 

4.  Vegetable  acids,  lemon,  orange,  currants, 

gooseberries,  apples,  grape,  &c. 

5.  Animal  mucus,  hartfhorn  jelly,  veal  broth, 

chicken  water,  oil  ? fat  ? cream  ? 

Q.  Mineral  acids,  of  vitriol,  nitre,  fea-lalt. 

, 7.  Silence, 


s 


; / k 
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7.  Silence,  darknefs. 

8.  Invertentia  in  fmall  dofes,  ■ nitre,  emetic  tar- 

tar, ipecacuanha  given  fo  as  to  induce 
naufea. 

Q.  Antacids. — Soap,  tin,  alcalies,  earths. 
la’Medicines  preventive  of  fermentation,  acid 
^ of  vitriol. 

11.  Anthelmintics. — Indian  pink,  tin,  iron,  cow- 

hage,  amalgama,  fmoak  of  tobacco. 

12.  Lithontriptics,  lixiv.  faponarium,  aqua  cal- 

cis,  fixable  air. 

13.  Externally,  warm  bath,  and  poultices,  oil,  fat, 

wax,  plafters,  oiled  tilk,  carbonic  acid  gas 
on  cancers,  and  other  ulcers. 
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Absorption,  iv.  2 1. 

cutaneous,  mucous,  cellular,  iv.  2.  2r 

of  the  veins,  iv.  2.  4. 

of  inflamed  veflels,  iv.  2.  4.  3. 

of  inteftines  and  liver,  iv.  2.  5. 

• • * of  venereal  ulcers,  iv.  2.  7. 

not  increafed  by  cold,  iv.  2.  1. 

increafed  by  opium  after  evacuation,  ii.2. 1. 

•  by  faline  bath,  iv.  2.  3.  8. 

c .....  by  abftinence  from  fluids,  iv.  2.  3.  9. 

Acacia,  iv.  3.  5.  2. 

Acids aultere,  iv.  2.  1.  2.  iv.  3.  1. 

vegetable,  fweet,  vii.  3.  4.  iv.  2.  1.  2. 

. . . . mineral,  vii.  3.  6. 

Acrid  plants,  iv. -2.  4. 

Agriculture,  i.  a.  3.  7. 

Agues,  three  kinds,  iv.  2.  3.  2.  iv.  2.  5.  iv.  2.  6.  & 

Air  nourilhes,  i.  2.  5. 

..  . warm  bath  of,  iv.  2.  3 8. 

Alcali  vol.  iii.  3.  3. 

Alcohol,  ii.  2.  1.  v.  2.  4. 

Almond,  bitter,  ii.  3.  1. 

Althaea,  iii.  3.  g.  3. 

Allium,  iii  3.  3. 

Aloe,  iii.  2.  5.  iii  2.  7.  iii.  3.  3.  5.  vi.  2.  4. 

Alum,  ni.  2.  1.  iv.  2 • 1.  iv.  2.  5.  2.  iv.  3.  r.  3. 

.....  to  purify  water,  i,  2.  4.  2, 

Am  alga  ma 
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Amalgama  in  worms,  vii.  2.  2. 

Amomura  zinziber,  iii.  3.  1. 

Amber,  oil  of,  vi.  3.  4. 

Ammoniac  gum,  vi.  3.  1.  iii.  3.  3. 

fait  or  fpirit,  iii.  3.  3. 

Anafarca,  warm  bath  in,  ii.  2.  2.  iv,  2.  3.  8. 

Anchovy,  iii.  2.  1.  iii.  3.  1.  4.  . . *. 

Animal  food,  i.  2.  1.  1.  • 

Antimony  prepared,  iii.  3.  1.  5-  hi*  2.  1.  iv.  1.  10. 
Anthemis  nobilis,  iv.  3.  3. 

pyrethrum,  iii.  3.  2. 

Anxiety,  v.  2.  4. 

Apium,  petrofelinum,  iii.  3.  4.  4. 

Apoplexy,  iv.  2.  iIj 
Ariftolochia  ferpentaria,  iii.  3.  1. 

Armenian  bole,  vi.  2.  3.  vi.  3.  5.  3. 

Arfenic  in  ague,  iv.  2.  6.  8.  iv.  3.  6. 

faturated  folution  of,  iv.  2.  6.  8. 

in  itch,  iv.  2.  9. 

how  it  adds,  iv.  2.  6.  9. 

how  to  detedf  it,  iv.  2.  6.  lO‘. 

Artemifia  maritima,  iv.  3.  3. 

abfynthium,  iv.  3.  3. 

fantonicum,  iv,  3.  3. 

Artichoke-leaves,  iv.  3.  3.  ' 

Afa  fcetida,  ii.  3.  vi.  3.  1. 

Afarum  Europeum,  v.  3.  3. 

Afcarides,  vii.  1.  2.  iii.  9.  7* 

Afparagus,  iii.  3.  4.  4. 

Aftragalus  tragacantha,  iii.  3.  3.  3. 

Atropa  belladonna,  ii.  3.  1. 

Azote,  i.  2.  5. 

♦<  B. 

JBalfams  diuretic,  iii.  2.  4. 

Bandages  promote  abforption,  iv.  2.  10. 

Bark, Peruvian,  iv.  2.  2. 

long  ufcd  noxious,  iv.  2.  II. 

Barley,  iii.  3.  3.  3- 

Bath,  warm,  ii.  2.2.  1.  iii.  3.  1.6.  iii.  3-  3-  4-  n1,  2-  3-  3' 

faline,  iv.  2.  3.  8. 

....  cf  warm  air,  iv.  2.  3.  8.' 

of  ft  tarn,  iv.  2.  3.  8. 

• • • • coU’  viL  *•  3'  • Bath, 
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Bath,  nutritive,  i.  2.  6.  1. 

Benzoin,  iii  3.  3. 

Bile  ot  animals,  iii.  2.  3.  2. 

, . , dilute  ftate  of,  iv.  2.  6. 

Blifters,  how  they  a£t,  iii.  2.  1.  10. 

cure  heart-burn,  iii.  2.  I.  10. 

Hop  vomiting,  vi.  2.  2. 

produce  expectoration,  iii>  2.  3.  2.' 

incneafe  perfpiration,  iii.  2.  I,  10. 

Blood,  transfufion  of,  i.  2.  6.  2. 

Bog-bean, iv.  3.  3. 

Bole  armenian,  iv.  2.  5.  3. 

Bone-alhes,  iv.  3 5.  3. 

Bowels,  inflammation  of,  v.  2.  2-  2. 
Bryony,  white,  iii.  3.  8. 

as  3 blifter,  iii.  2.  9. 

Butter,  i.  2.  3.  2.  - 
Butter-milk,  i.  2.  2.  2. 


Cabbage-leaves,  vii.  1.  2. 

Calcareous  earth,  i.  2.  4.  3. 

Calomel,  iii.  2.  5.  vi.  2.  5. 

in  enteritis,  v.  2.  2.  2. 

Camphor,  iii.  3.  1. 

.Canella  alba,  iii.  3.  1, 

Cantharides,  iii,  2.  6.  iii.  2.  8.  v.  2.  4.  vi.  2.  4. 
Capillary  action  increafed  by  tobacco,  iv.  2.  3.  7, 
Capficnm,  iii.  3.  1. 

Carbonic  acid  gas,  vii.  2.  6. 

Cardamomum,  iii-  3.  1. 

Caryophyllus  aromat.  iii.  3.  1. 

Cardamine,  iv.  3.  4. 

Caflia  fiftul . iii.  3.  3.  1. 

fenna,  iii.  3.  3.  5. 

Caftor,  vi.  2.  1 vi  3.  1. 

Cathartics,  mild,  iii.  2.  5. 

1 . violent,  v.  2.  2. 

CeruiTa  in  ulcers,  iv.  2.  9.  iv.  2.  7. 

Chalk,  iv.  3.  5.  3. 

Chalybeates,  iv.  3.4.  2.  iv.  3.  6.  6. 

Chalybeate  powder,  iv.  2.  6.  6. 

Chcefe,  i.  2.  2.  3. 


Cherries, 
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Cherries,  black,  ii.  2.  1.  8. 

Chlorods,  iv.  2.  6.  5. 

' Cicuta,  ii.  3.  I. 

Cinchona,  iv  2.  2.  - • . 

Cinnamon,  iii.  3.  2. 

CJay,  iv.  3.  5.  3.  - . 

Cloves,  iii.  3.  1.  iii,  3.  2. 

Cnicus  acarna, -v.  3.1.  *•.„ 

Cocculus  iridicus,  ii.  3.  1. 

Cochlearia  armoracia,  iii.  3.  8.  iv.  3.  4, 

.........  hortenfis,  iv.  3.  4. 

Cold,  continued  application  of,  vii.  2.  3. 

interrupted,  vii.  2.  3.  iii.  3.  1.  7. 

....  exceffive,  vii.  2 : 3. 

.. fil'd  affedfs  lymphatics,  vii.  2 3. 

....  produces  rheum  from  the  nofe,  vii.  2. 

quick  anhelation,  vii.  2.  3. 

....  increafes  digedion,  vii.  2.  3. 

Cold-fit  eafier  prevented  than  removed,  ii.  2.  I. 

Colic  from  lead,  v.  2.  2.  2. 

Condiments,  i.  2.  7. 

Convolvulus  fcammonium,  v.  3.  2. 

Convulfions,  iv.  2.  8. 

Cookery,  i.  2.  3.  5. 

Copaiva  balfam,  iii.  3.  4.  3. 

Cowhage,  iii.  2.  7.  vii.  3.  1 r . 

Crab-juice,  iv.  2.  2. 

Cream,  i.  2.  3.  2.  i.  2.  2.  2. 

Cucumis  colocynthis,  v.  3.  2. 

Cynara  fcolymus,  iv.  3.  3. 

CynoglofTum,  ii.  3.  1. 

D. 

Dandelion,  iv.  3.  4. 

Datura  flramonium,  ii.  3.  1. 

Daucus  fylveftris,  iii..  3 4.  4. 

Delphinium  davifagria,  ii.  3.  I. 

Diabetes,  iv.  2 5. 

warm  bath  in,  vi.  2.  4. 

Diaphoretics,  iii.  3.  1.  iii.  2.  1.  2. 

bed;  in  a morning,  iii.  2.  1.5. 

Diarrhoea,  vi.  2-3. 

Digedion  injured  by  cold,  iii.  2,  1. 

Digedion 
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Digeftion  increafcd  by  cold,  vii.  2.  3. 

Digitalis,  iv.  2.  3.  7.  v.  2.  I.  2. 

. .tindlure  of,  iv.  2.  3.  7.  - 

Dragon’s  blood,  iv.  3.  5.  2- 

Dropfy,  iv.  2.  3.  4.  iv.  2.  6.  7:  iv.  2.  3.  7. 

I » . * * t ' . * * ’ * * 

TT  . 

% ij  • 

: Ears,  eruption  behind,  iv.  2.  9.  2. 

Earth  of  bones,  iv,  2.  5. 

.....  of  alum,  vi.  2.  4. 

, . . calcareous,  iv.  2.  $.  3.  vi.  2.  4.  i.  2.  4'  3*- 

Eggs,  i.  2.  1.  4. 

Egg-fhells  diuretic,  iii.  2.  4. 

Electricity,  ii.  2 2.2.  iv.  2.  9. 

Emetics,  how  they  a£t,  v.  2.  1. 

Errhines  mild,  iii.  2.  9. 

in  hydrocephalus,  v.  2.  3.  1. 

violent,  v.  2.  3. 

in  head-ach,  v.  2.  5.  1. 

Eryfxpelas,  iv.  2.  9. 

Eflential  oils,  ii.  2.  3. 

Ether,  vitriolic,  ii'.  2.  3.  iii.  3.  1.  vi.  3.  I. 

in  afcarides,  vii.  1.  2. 

.....  to  purify,  ii.  1 . 3. 

Etiolation,  i.  2.  3.  4. 

Euphorbium,  v.  3.  3. 

Exercife,  iii.  3.  1.6.  ii.  2.  6. 

Eyes  inflamed,  ii,  2.  2.  2.  iv.  2.  3. 

F. 

Famine,  times  of,  i.  2.  3-  5.  and  5. 

Fear,  v,  2.  4.  7 

Feathers,  fmoke  of,  vi.  3.  6. 

Fennel,  iii.  3.  4.  4. 

Ferula  afafcetida,  iii.  3.  3. 

-Fifh,  i.  2 1.  2.  i.  2.  I.  5. 

Flannel  Ihirt,  ii.  2.  2.  1. 

Flefh  of  animals,  i.  2.  1, 

Fluke-worm,  iv.  2.  6. 

Foxglove,  iy.  2.  3.  7.  v.  2.  r.  v.  2.  4. 

tindture  of,  iv.  2.  3.  7. 

Fri&ion,  ii.  2.  5.  iii,  3.  I.  6. 


Galanthus 
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G. 

Galanthus  nivalis,  vii,  3.  3. 
Galbanum,  vi.  3.  1. 
Gall-ftones,  iv.  2.  6.  ^ 

Galls  of  oak,  iv.  3.  5. 

Garlic,  iii.  3.  3. 

Gentiana  centaureum,  iv.  3.  3. 
........ lutea,  iv.  3.  3. 

Ginger,  iii.  3.  1.  iii.  3.  4. 
Gonorrhoea,  iv.  2.  2.  iii.  2.  4. 
Gout,  iv.  2.  11.  2. 

Guaiacum,  iii.  3.  1. 

Gum  arabic,  iii.  3.3.  3. 

tragacanth,  iii.  3.  3.  3. 

Glycyrrhiza  glabra,  iii.  3.  3.  3. 
Gravel,  v.  2.  4.  4. 


.y 


/ 


H. 

\ 

I 

Hartfhorn,  fpirit  and  fait  of,  iii.  3.  3.  iii.  3.  I.  vi.  3.  4. 

calcined,  iv.  2.  5.  vi.  2.  3. 

Haemorrhages,  iv.  2.  4.  4.  iv.  2.  6.  2. 

Haematoxylon  campechianum,  iv.  3.  5.  2. 

Hay,  infufion  of,  i.  2.  3.  6. 

Head-ach,  fnuffin,  v.  2.  3.  1. 

Heat,  ii.  2.  2.  1.  See  Bath. 

an  univerfal  folveiit,  vii.  2.  2. 

Helenium,  iii.  3.  3.  2. 

Herpes,  iv.  2.  1.  iv.  2.  9.  • 

Herrings,  red,  iii.  3.  1.4. 

Honey,  iii.  3.  3.  3.  iii.  3.  5.  1. 

Hop  in  beer,  why  noxious,  iv.  2.  3.  6.  iv.  %.  II.  2, 
Hordeum  diftichon,  iii.  3.  3.  3. 

Humulus  lupulus,  iv.  2.  3.  iv.  3.  II. 

Hydrargyrus  vitriolatus,  v.  2.  3. 

HyTleric  difeafe,  vi.  2.  1. 

.......  pains,  vi.  2.  I . 

convulfions,  vi.  2.  1. 


I. 


Jalapium,  iii.  3.  5.  ,5. 

Japan  earth,  iv.  3.  5. 

J Jaundice, 


t ** 


THE  ARTICLES.  559 


Jaundice,  iv.  2.  6.  3. 

Ileus,  vi.  2.  5. 

Incitantia,  ii. 

Intermittents.  See  Agues. 

Inverted  motions,  vi.  a.  1, 

. . . . » in  hyilerit?  difeafe,  vi.  2.  1. 

of  the  ftomach,  vi.  2.  2. 

inteftinal  canal,  vi.  2.  5.  . 

of  lymphatics,  vi.  2.  3. 

Inula  helenium,  iii.  3.  3.  2. 

Ipecacuanha,  v.  2.  1. 

Iron,  ruft  of,  iv.  3.  6. 

Irritability  prevented,  iv.  2.  3.  3. 

Itch,  iv.  2.  1.  3. 

Inflammation  of  the  bowels,  v.  2.  2.  2. 


Laurus"  camphora,  iii.  3.  1. 

cinnamomum,  iii.  3.  1. 

faflafras,  iii.  3.  I. 

Lead,  iv.  3.  6. 

colic  from,  v.  2.  2.  2. 

fugar  of,  iv.  2.  9. 

Leeks,  iii.  3.  3.  1. 

Legs,  ulcers  of,  iv.  2.  10. 

fwelled,  iv.  2.  3.  8. 

Lemon-juice,  iv.  2.  I.  iv.  2.  2. 
Leontodon  taraxacum,  iv.  3.  4. 

Life  shortened  by  great  ftimulus,  i.  1. 
Lime,  i.  2.  4.  3. 

Liquorice,  iii.  3.  3,  3. 

Liver  inflamed,  iv.  2.  6. 

Logwood,  iv.  3.  3.  2. 

Lymphatics,  inverted  motions  of,  v.  2.  I. 

M. 

Manganefe,  ii.  2.  4. 

Magnefia  alba,  iii.  3.  5.  3. 

Malt,  i.  2 3.  5. 

Manna,  iii.  3.  5. 

Marlh-mallows,‘iii.  3.  3.  3. 

Marjoram,  iii.  3.  g. 


Marutrt. 
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Marum,  iii.  3.  9. 

Maftich,  iii.  3.  2.  iii.  3.  3. 

Menianthes  trifoliata,  fv.  3.  3. 
Menifpermum  cocculus,  ii.  3.  t. 
Menftruation  promoted,  iv.  2 6.  6. 

repreffed,  iv. 

Mercury,  iii.  3.  2.  vi.  2.  2. 

preparations  of,  iv.  3.  7.  iv.  2. 

injedled  as  a clyfter,  vi.  3.  e. 

Metallic  lalts,  iv.  2.  6. 

Milk,  i.  2,  2.. 

Mimofa  nilotica,  iii.  3.  3.  3. 

catechu,  iv.  3.  5.  2- 

Mint,  vi.  3.  3. 

Mortification,  iv.  2.  9. 

Mucilage,  vegetable,  vii.  3.  3. 

Mucus,  animal,  vii.  3.  5. 

Mufhrooms,  i.  2.  1.  2. 

Mufk,  vi.  2.  1.  vi.  3.  x. 

Multard,  iv.  3.4.  See  Sinapifm. 

N. 

Naufea,  in  fevers,  vii.  2.  3. 

Neutral  falts  diuretic,  why,  iii.  2.  4. 

increafe  fome  coughs,  iii.  2.  4 

iftcreafe  heat  of  urine,  iii.  2.  4. 

Nicotiana  tabacum,  iii.  3.  9.  ii.  3.  1. 
Nitre,  iii.  3.  4.  v.  2-  4. 

Nutmeg,  iii.  2.  1. 

Nutrientia,  i. 


O. 

Oil  of  almonds,  iii.  3.  5.  4. 

, . . in  cream,  i.  2.  3.  2. 

. . . of  amber,  vi.  2.  1. 

, . , expreffed,  externally,  iii.  2.  3. 
, . . eflential,  ii.  2.  3.  iii.  3.  2. 
Oiled  filk,  vii.  3.  13. 

Oleum  animale,  vi.  2,  1.  vi.  3.  4. 

ricini,  iii,  3.  3.  4. 

Onions  iii.  3.  3. 


7.  iv.  t.  9..  . 


Opium, 
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Opium,  ii.  2.  r.  2.  iv.  1.  3. 

, ,,ar.  in  nervous  pains,  ii.  2.  I.  5. 

in  inflammatory  pains, vii.  h,.  1.  6. 

increases  all  fecretion's  and  abforptions,  ii. 

3.  1.  1. 

abforption  aft^tfdjW&uation,  iv.  2.  8.  2.  ii. 

2.1.3. 

-flops  fweats,  iv,  2.  i.  2. 

intoxicares,  ii.  2.  1.  I. 

Oranges,  their  peel,  iv.  3.  3. 

Orchis,  vii.  3.  3. 

Oxygen  gas,  ii.  2.  4.  i 3.  5.  iii.  2.T1.  iv.  I.  4. 

produces  and  heals  ulcers,  iv.  2.  7. 

P. 

\ * 

Pains,  periodic,  cured  by  opium,  ii.  2.  I. 

Papin’s  digefter,  i.  2.  3.  5. 

Papaver  fomniferum,  ii.  3.  1.  iv.  3.  2.  See  Opium 
Pareira  brava,  iii.  3.  4.  4. 

Parfley,  iii.  3.  4.  „ 

Paffions,  ii.  2.  5.  \ 

Pafturage,  i.  2.  3.  7. 

Pepper,  iii.  3.  i. 

Peripneumony,  iv.  2.  8.  2. 

Perfpiration  in  a morning,  iii.  2.  r. 

not  an  excrement,  iii.  2.  I. 

Peru,  balfam  of,  iii.  3^  5.  4. 

Petechiae,  iv.  2.  4.  3. 

Pimento,  iii.  3.  1. 

Piper  indicum,  iii.  3.  1. 

Piftacia  lentifcus,  iii.  3.  2. 

Pix  liquida,  iii.  3.  2. 

Pholphorus,  iii.  2.  6. 

Plafler-bandage,  iv.  2.  10. 

Pleurify,  iv.  2.  8.  2. 

Polygala  feneka,  iii.  3.  3.  2. 

Poppy.  See  Papaver. 

Portland’s  powder  noxious,  why,  iv.  2.  11.  2. 
Potatoe-bread,  i.  2.  3.4. 

Potentilla,  iv.  3.  3. 

Powder  of  iron,  iv.  2.  6.  6. 

Prunes,  iii.  3.  3.  1, 

v<?L.  11.  O o 


’ Prunus, 
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Prunus  domeflica,  iii.  3.  5.  1. 

fpinofa,  iv.  3.  i, 

lauro-cerafus,  ii.  3.  1. 

Pulegiuin,  vi.  3.  3. 

Palfe,  intermittent,  relieved  by  arfenic,  iv.  2.  6 
Pyrethrum,  iii.  3.  2.  * 

Pyrus  mains,  vii. 

cydonia,  iv.  3.  1. 

• • . • 

nv  ' t. 

. a. 

Quaflia,  iv.  2.  2. 

Quince,  iv.  3.  I. 

Quinquefolium,  iv.  3.  5» 

R. 

s 

Ratiha,  why  deftrudtive,  ii.  2.  I. 

Readlion,  iv.  1.  xo. 

Refin  diuretic,  iii.  2.  4.  vi.  2.  4. 

Rhamnus  catharticus,  v.  3.  2. 

Rheumatifm,  iv.  2.  4.  5.  iv.  2.  10.  2. 

Rheum  palmatum.  ■ -See  Rhubarb. 

Rhubarb,  iii.  2.  I.  iv.  2.  3*  '*•  iii-  3*  5-  5* 

caufes  conftipation,  why,  iii.  2.  I.  I. 

Rice,  vii. 

Rofes,  iv.  3.  5.  v 

Rot  in  fheep,  iv.  2.  6. 

» 

s. 

I 

Sagapenum,  vi.  3.  1. 

Sago,  vii.  3.  ' 

Salivation  not  necelfary,  iv.  2.  7. 

hyfteric,  v.  2.  3. 

Salt,  common,  umvholefome,  iii.  1.  12. 

. . . .'muriatic,  iii.  3.  1 . 1 

. ....  in  clyfters,  iii.  2.  7. 

Salts,  why  diuretic,  iii.  2.  4. 

....  neutral,  iii.  3.  5.  3.  iii.  2.  4. 

....  improper  in  coughs  and  gonorrhoea,  iii.  2.  4. 
Salt-fifh  and  fait  meat  increafe  perfpiration,  iii.  2.  1. 
Saffafras,  iii.  3.  1. 

Scammony,  v.  2.  2. 

h Scarcity, 
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Scarcity,  times  of,  i.  2-  3* .5; ;■ anJ  (5;., 
Scilla,  maritima,  v.  2.  2.  iv.  2.  3.  111. 
Scorbutic  legs,  iv.  2.  IO. 

Scrofulous  tumours,  ii.  2.  4.  iv.  2.  9. 
Sea-water,  iii.  3.  5-  3- 
Secernentia,  iii. 

Secretion  of  the  bladder,  iii,  6* 

. ... . . of  the  re&um,  iii.  2.  7. 


Seneka,  iii.  3.  3.  2. 

Senna,  iii,  3,  5.  5, 

Serpentaria  verginiana,  iii.  3.  I. 

Sialagogues,  iii.  2.  2.  v.  2.  3- 
Simarouba,  iv.  3.  5. 

Sinapi,  iv.  3.4.  ‘ 

Sinapiims,  vi.  2.  2.  iii.  2.  8. 

Sifymbrium  nafturtium,  iv.  3.  4* 

Sloes,  iv.  2.  2. 

Snuff  in  head-ach,  v.  2.  3.  1. 

....  fee  errhines. 

Snuffs  of  candles,  vi.  3.  4. 

Society,  i.  2.  3.  7. 

Soot,  vi.  3.  4. 

Sorbentia,  various  kinds,  iv.  2-  r* 

Spafmodic  doffrine  exploded,  vii.  2.  3. 

Spermaceti,  iii.  3.  3.  3. 

Spice,  noxious,  iii.  1.  12. 

Spirit  of  wine  noxious,  ii.  2-  1 • 

Sponge,  burnt,  vi.  3.  4. 

Squill.  See  ScilL. 

Starch,  i.  2.  3.  1, 

from  poifonous  roots,  i,  2.  3.  4. 

Steam,  bath  of,  iv.  2.  3.  8. 

Steel,  iv.  2.  6.  1. 

....  forwards  and  reprefles  menftruation,  iv.  2.  6.  6. 
....  powder,  iv.  2.6.  6, 

Stizolobium  liliqua  hirfuta,  iii.  2.  7.  vii.  3.  II.- 
Strvchnos  nux  vomica,  ii.  3.  1. 

Sublimate  of  mercury,  iv.  2.  7.  iv.  2.  9. 

Sugar  nourifhing,  i.  2.  3.  1.  and  5.  iii.  3.  3.  3. 

, . . . formed  after  the  death  of  the  plant,  i.  2.  3.  5. 

, . aperient,  iii.  3.  5.  1. , 

Sulphur,  iii.  3.  5.  4. 


of  the  fkin,  iii.  2.8. 


O o 2 


Sweats 
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Sweats  in  a morning,  iii.  2.  1.  1. 

on  waking,  iii.  2.  1.  j. 

cold,  v.  2.  5,  . 

flopped  by  opium,  iv.  2.  i.  2. 


Tf* 

Taenia,  vermes.  See  Worms. 

Tarparinds.  iii.  3.  5.  1. 

Tanfey,  tanacetum,  iv.  3.  3. 

Tar,  iii.  ?.  3. 

Tartar,  cryftals  of,  iii.  3.  5.  1.  Clals  i.  2.  3.  13. 

vitriolate,  iii.  3.  5.  3. 

emetic,  v.  2.  1.  v.  2.  2. 

Tea,  vii.  2.  1. 

Tears,  iii.  2 IO. 

Teftaeeous  powders,  iv.  2.  2. 

Tetradvnamia,  plants  of,  iv.  2 4. 

Tinddure  of  digitalis,  iv.  2.  3.  7. 

Tinea,  herpes,  iv.  2.  1.  4. 

Tobacco,  ii.  3.  1.  iii,  3.  9.  iv.  2.  3.  S. 

injures  digellion,  iii.  2.  2.  3, 

T©lu  balfam,  iii.  3.  3. 

Tonics,  iv.  1 . 10. 

Tormentilla  eredta,  iv.  3.  5. 

Torpentia,  vii. 

Tragaeanth  gum,  iii. 3.  3.  3. 

Turpentine,  vi.  2.  4.. 

fpirit  of,  iii.  2.  6. 

Turpeth  mineral,  v.  2.  3. 

Tuffilago  farfara,  iii.  3.  3.  3. 


U. 


Ulcers  cured  by  bandage,  iv.  2.  10.  2, 

, . . . . fciofulous,  iv.  2.  9. 

of  tire  mouth,  iv.  2.  2. 

. . . . . cured  by  abforption,  ii.  2.  I.  4,  iv.  2.  3.  5.  iv. 

2.  7.  . 

Uva  urfi,  iv.  3.  5. 

V. 

Valerian,  vi.  3.  3. 

Vegetable  acids,  iv.  2.  I. 

Vegetable 
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Vegetable  food,  i.  2.  i.  2. 

Venereal  ulcers,  iv.  2.  7. 

Venefe£tion,  vii  2 %4-  iv  2.  8 

diminifhes  fecretions,  vii.  2.  4. 

increafes  abforgtions,  vii.  2.  4. 

Veratrum,  v.  3.  2. 

Vibices.  iv.  2.  4 3 

Vinegar,  iv.  2 T.  9,  iv.  3.  4.  3.  ii.  2.  1^9. 
Vitriol  blue  in  agues,  iv  2 6,  iv.  2.  2. 

. . .'  in  ulcers,  iv.  2.  9. 

white,  iv.  3.  6.  v.  2.  1. 

acid  of,  iv.  2.  J. 

in  fweats,  iv.  1.  1. 

in  fmall-pox,  iv.  1.  1. 

Volatile  fait,  vi.  3.  6. 

Vomiting,  v.  2 2. 

flopped  by  mercury,  vi.  2.  2.' 

Vomits,  iv.  2.  3.  7. 

W. 

Warm-bath,  ii.  2.  2.  1. 

faline,  iv.  2.  3.  8. 

in  diabetes,  vi.  2.  4. 

Water,  i.  2.  4. 

dilutes  and  lubricates,  vii.  2.  2. 

cold,  produces  fweats,  iii.  2.  1. 

iced,  in  ileus,  vi.  2.  5. 

......  crefles,  iv.  3.  4. 

Whey  of  milk,  iii.  3.  5.  2.  i.  2.  2.  2. 
Willow,  bark,  iv.  2.  3.  2. 

Wine,  ii.  3.  1. 

Worms,  vii.  r.  2.s  iii.  2.  7.  iv.  2.  6.  4. 

in  flieep,  iv.  2.  6.  4. 

Wounds  cured  by  bandage,  iv.  2.  10.  2. 

Z. 

Zinc,  vitriol  of,  v.  3.  1.  - 


END  OF  THE  SECOND  VOLUME. 


DIRECTIONS  TO  THE  BINDER. 


1 . Pleafe  to  place  the  Plate  conlifting  of  one  red 
fpot,  at  Sedt.  III.  1. 

t.  Conlifting  of  one  black  fpot,  at  Sedt.  III. 

3.  3. 

3.  Conlifting  of  live  concentric  coloured 

circles,  at  Sedt.  III.  3.  6. 

A.  Conlifting  of  one  yellow  circle  furround- 

ed  by  one  blue' one,  at  Sedt.  XL.  4.  2. 

5.  Conlifting  of  one  yellow  circle  and  two 

blue  ones,  at  Sedt.  XL.  10.  3. 

6.  — — Conlifting  of  the  word  BANKS  in  blue  • 

on  a yellow  ground,  at  Sedt.  XL. 
10.  5.  . I 
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